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• PROGRAM AT A GLANCE ■ . ■' 

Time A107 A110 E117 

09:00 AM Comp Sci 1 Cell, Mol, Dev 1 Agriculture & Botany 1 
09:15 AM Comp Sci 2 Cell, Mol, Dev 2 Agriculture & Botany 2 
09:30 AM Comp Sci 3 Cell, Mol, Dev 3 Agriculture & Botany 3 
09:45 AM Business Meeting Cell, Mol, Dev 4 Agriculture & Botany 4 
10:00 AM Earth Sci 1 Cell, Mol, Dev 5 Agriculture & Botany 5 
10:15 AM Earth Sci 2 Cell, Mol, Dev 6 Agriculture & Botany 6 
10:30 AM Environmental Sci 1 Cell, Mol, Dev 7 BREAK 
10:45 AM Environmental Sci 2 Cell, Mol, Dev 8 Agriculture & Botany 7 
11:00 AM Environmental Sci 3 BREAK Agriculture & Botany 8 
11:15 AM Environmental Sci 4 Zoology 1 Agriculture & Botany 9 
11:30 AM Environmental Sci 5 Zoology 2 ^ Agriculture & Botany 10 
11:45-1:15PM LUNCH IN SEYMOUR UNION 
01:30 PM Environmental Sci 6 Zoology 3 Agriculture & Botany 11 
01:45 PM Environmental Sci 7 Zoology 4 Agriculture & Botany 12 
02:00 PM Environmental Sci 8 Zoology 5 Agriculture & Botany 13 
02:15 PM Environmental Sci 9 Zoology 6 Agriculture & Botany 14 
02:30 PM Environmental Sci 10 Zoology 7 Agriculture & Botany 15 
02:45 PM Business Meeting Zoology 8 Agriculture & Botany 16 
03:00 PM Health & Micro 1 Zoology 9 Business Meeting 
03:15 PM Sci Tech Educ 1 Zoology 10 
03:30 PM Zoology 11 
03:45 PM Business Meeting 
04:00 PM Poster Session in Umbeck 
06:00 PM Keynote Address: Dr. Brian Anderson 
07:00 PM Mixer, Lincoln Room, Seymour Hall 
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ILLINOIS STATE ACADEMY OF SCIENCE 
97th Annual Meeting 

April 7-9, 2005 

Knox College 
Galesburg, Illinois 

Overview 

The 97th Annual meeting of the Illinois State Academy of Science will be held at Knox 
College on Friday, April 8 and Saturday, April 9, 2005. Registration will open at 8 AM. 
The ISAS council meeting is scheduled for 7:00, Thursday evening, April 7. 

Your meeting booklets and meal tickets may be picked up at the registration table on 
Friday. The traditional oral presentation sessions will be held on Friday from 9:30 AM - 
3:45 PM in the Limbeck Science and Mathematics Center. The poster session will be 
held from 4:00 PM to 5:45 PM in the Limbeck Center. Paper and poster presentation 
sessions are open to both ISAS and INAI members. 

A buffet luncheon will be held on Friday, April 8 from 11:45 to 1:15 PM in the Lincoln 
Room in Seymour Union. The ISAS business meeting will be held during the luncheon. 

Dr. Brian Anderson, who has had over 20 years of experience in various Illinois natural 
resource agencies, will be this year’s keynote speaker. The speech, which is open to the 
public, will begin at 6:00 PM in Kresge Auditorium in the Ford Fine Arts Center. A mixer 
and silent auction - a joint affair of ISAS and INAI - will be held from 7:00 PM to 10:00 PM 
in the adjoining Lincoln, Skylight and Oak rooms in the Seymour Student Union. 

On Saturday, April 9 there will be a INAI symposium beginning at 8 AM in the Ford Fine 
Arts Center. INAI members may register on Friday at the registration table in the Umbeck 
Science and Mathematics Center or on Saturday morning in the Fine Arts Center. 
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Biography of Dr. Brian D. Anderson 

Dr. Brian D. Anderson received a B.A. in 1976 from Kalamazoo College, Ml; in 1978 he 
earned an M.A. from DePauw University, IN; and in 1985, the University of Louisville, KY, 
granted him a Ph.D. His dissertation was on the regional systematics of Culex mosquitos, 
vectors for blood borne diseases. He is recently the Chair of the Department of Biology 
and Physical Sciences at Lincoln Land Community College, Illinois. 

Brian has had a distinguished 20-year career working for Illinois natural resource 
agencies. From 1985-1995, he served as Director of the Illinois Nature Preserves 
Commission. In 1995-1999 he was Ecosystem Projects Coordinator at the IL DNR, where 
he oversaw the development of the vastly successful Conservation 2000 and 
Ecosystems Programs. These programs have supported natural resource planning and 
conservation activities for nearly 40 citizen-led ecosystem partnerships across the state. 

Between 1995-1999, Brian led in the creation of the Critical Trends Assessment 
Program, a unique and bold initiative that partnered professional and citizen scientists to 
assess the condition of Illinois ecosystems. No other states' natural resource agencies 
have attempted such a vast program. Brian was also Director of the Office of Scientific 
Research and Analysis from 1999-2003, where he managed the state's Natural History, 
Geological, and Water Surveys, the Waste Management Resource Center, and the State 
Museum. 

From 2003-2004, he directed the Office of Resource Conservation at the IL DNR, where 
he oversaw the management of resource protection for the agency. Through the years 
Brian has been in the thick of helping to protect public lands through acquisition and wise 
management. Few have his experience in how the Illinois Natural Areas Inventory 
shaped the Nature Preserves Commission and how the resulting information has been 
used by state government to protect public and private lands. 
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Schedule for the Illinois State Academy of Science Annual Meeting 

Thursday, 7 April 2005 

7:00 PM Council Meeting 

Friday, 8 April 2005 

08:00 - 2:00 PM Registration in Limbeck Science and Math Center 

08:00 - 9:00 AM Continental Breakfast and time for discussion 

09:00 - 11:45 AM ISAS Technical Sessions 

12:00-1:15 PM Buffet Lunch and conversation in Seymour Union 

01:30-3:45 PM ISAS Technical Sessions 

04:00 - 5:45 PM ISAS and INAI poster session 

6:00 PM Keynote Speaker, Dr. Brian Anderson 
former head of the Office of Scientific Research at 
the IDNR. 

6:45 - 9:00 PM Mixer/Buffet and Silent Auction, Lincoln Room, Seymour Hall 

Saturday, 9 April 2005 

08:00 - 9:00 AM INAI Registration, Continental Breakfast and time for 
discussion 

9:00- 12:00 PM INAI Technical Sessions 

12:00- 1:00 PM Lunch (Boxed Lunches provided) and conversation 

01:00-2:15 PM INAI Breakout Groups 

02:30 - 3:00 PM Summary of Breakout Groups 

3:00 PM Symposium Wrap-Up Session 
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Illinois Natural Areas Symposium Schedule 

Friday and Saturday, 8 - 9 April 2004 

Friday, 8 April 2004 
4 pm - 5:45 pm Poster Session (posters associated with the INAI are to be given at the 
ISAS poster session, ISAS registration required) 

6 pm, Keynote Speaker, Dr. Brian D. Anderson. Brian has had a distinguished 20-year 
career working for Illinois natural resource agencies and commissions. Positions he has 
held include Director of the Illinois Nature Preserves Commission, IL DNR Ecosystem 
Projects Coordinator (oversaw the development of Conservation 2000, the Ecosystems 
Program, Critical Trends Assessment Program), Director of the Office of Scientific 
Research and Analysis (oversaw the IL Natural History, Geological, and Water Surveys, 
the Waste Management Resource Center, and the State Museum) and Director of the 
Office of Resource Conservation. Brian has been in the thick of helping to protect public 
lands through acquisition, collection of important data, and through wise management. 

6:45 - 9:00 pm. Mixer, Silent Auction, Live Auction. Please bring items for auction to 
help raise funds for ISAS student research awards. Please leave items for auction at the 
registration table. The mixer and auction will be the perfect opportunity to renew old 
friendships and develop new ones. 

Saturday, 9 April 2004 
8 am- 9 am - Registration, Continental Breakfast and time for discussion 

The registration table will be next to the ISAS registration on Friday, 8 April 
and outside the Kresge Recital Hall in the Ford Center for the Fine Arts on 
Saturday, 9 April. 

9 am -12 noon - The Past, Present, and Future of the Illinois Natural Areas 
Inventory - Kresge Recital Hall 

• 9:00 - Welcoming Remarks 
• 9:10 - An Introduction to the INAI. John Schwegman 
• 9:30 - How the Inventory was Organized and Conducted, and Trials along the 

Way? Randy Nyboer, Illinois Endangered Species Protection Board 
• 9:50 - How Is the Information from the INAI Used? Don McFall, Illinois Nature 

Preserves Commission. 
• 10:10 - Thirty Years of Change: A Biologist’s Interpretation of Changes in Natural 

Areas. Marlin Bowles, Morton Arboretum 
• 10:30-Break 
• 10:50 - The Future of the INAI. Todd Strole, Illinois Department of Natural 

Resources 
• 11:10- Social and Political Implications of the INAI. Carl Becker, The Nature 

Conservancy 
• 11:30 - The Illinois Natural History Survey: Its Role in Past, Present, and Future of 

the INAI. Dr. David Thomas, Chief, Illinois Natural History Survey 
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11:50 am - 1:00 pm - Lunch in Seymour Union (boxed lunches provide, if pre¬ 
ordered) and Conversation 

1:00 pm - 3:00 Workshops - Kresge Recital Hall 
• 1:00 - 2:00 - Methods for Updating the Illinois Natural Areas Inventory. John White, 

Ecological Services 
• 2:00 - 3:00 - Planning and Implementation of the INAI Update. Dr. Deanna 

Glosser, Environmental Planning Solutions, Inc. 

3:00 pm - Wrap up of Symposium - Kresge Recital Hall 
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All papers and posters will be presented in the Limbeck Science and Math 
Center on Friday April 9, 2005 

*indicates presentations eligible for student awards 

TALKS 

Division: Agriculture and Botany 

Room: E117 
Division Chair and Moderator: Kurt Schulz 

9:00 AM 1 THE LICHEN FLORA OF THE FOREST PRESERVE DISTRICT 
OF WILL COUNTY, ILLINOIS. 
Richard David Hyerczyk 

9:15 2 FLORAL SURVEY OF LAKE WAPPAPELLO, MISSOURI. 
Nancy Parker, Marian Smith and Ken Pocklington Department of 
Biological Sciences, Southern Illinois University Edwardsville. 

9:30 3 THE LICHEN FLORA OF THE JOLIET MILITARY TRAINING 
AREA. 
Richard David Hyerczyk 

9:45 

10:00 

10:15 

4 HERBACEOUS PLANT SUCCESSION AT SAND PRAIRIE- 
SCRUB OAK NATURE PRESERVE, MASON COUNTY, ILLINOIS. 
William E. McClain^ and John E. Ebinger^. ^Illinois State Museum, 
^Eastern Illinois University. 

5 CHROMOSOME DOUBLING IN CUPHEA. 
Winthrop B. Phippen and Brianna L. Kraus. Western Illinois 
University 

6 PATTERNS OF WITNESS TREE SELECTION BY SURVEYORS 
IN THE GOVERNMENT LAND OFFICE SURVEY RECORDS. 
R. C. Anderson, S. L. Sauer, and R. Swigart Illinois State University 

10:30 Break 

10:45 7 MORTALITY OF INVASIVE AMUR HONEYSUCKLE (L. MAACKII) 
AFTER SCHEDULED RADICAL PRUNING AND HERBICIDE 
TREATMENT. 
K. Schulz A. Vaughn, B. Turner, and R. Schulz Southern Illinois 
University Edwardsville 
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11:00 

11:15 

11:30 

8 WHA T ROLE DOES COMANDRA UMBELLA TA PLA Y IN SAND 
PRAIRIE COMMUNITY STRUCTURE?. 
James L. Ellis and Brenda Molano-Flores. Illinois Natural History 
Survey 

9 FLOOD AND PRECIPITATION REGIMES AND THE 
POPULATION DYNAMICS OF BOLTONIA DECURRENS. 
Marian Smith\ Paige Mettler^ and Hal Caswell^. ^Southern Illinois 
University, ^Lindenwood University and ^Wood's Hole 
Oceanographic Institution. 

10 AN INTRODUCTION TO THE ILLINOIS NA TURAL AREAS 
INVENTORY. 
John E. Schwegman. Illinois Department of Natural Resources, 
Retired. 

11:45-1:15 PM Lunch in Seymour Union 

1:30 

1:45 

2:00 

2:15 

2:30 

11 *LIFE HISTORY OF ASTRAGALUS CRASSICARPUS VAR 
TRICHOCALYX IN ILLINOIS. 
Genneth Wells and Marian Smith Department of Biological 
Sciences, Southern Illinois University, Edwardsville. 

12 *EFFECTS OF PHOTOPERIOD AND LIGHT INTENSITY ON THE 
SEEDLING DEVELOPMENT OF STYLISMA PICKERINGII, AN 
ENDANGERED PLANT IN ILLINOIS . 
J. B. Cunningham and J.M. Coons Eastern Illinois University. 

13 A TWO YEAR ANALYSIS OF THE EFFECTS OF STEM CUTTING 
AND GLYPHOSATE TREATMENT OF LONICERA MAACKII, AN 
EXOTIC, INVASIVE SPECIES, ON STEM RE^-GROWTH AND 
NATIVE SPECIES RICHNESS. 
April L. McDonnell\ Ashlee M. Mounteer^’^, Henry R. Owen\ and 
Brent L. Todd.^ ^Eastern Illinois University, ^Purdue University. 

14 *MORPHOLOGICAL VARIABILITY IN INTERSPECIFIC HYBRIDS 
OF FLAMMULINA. 
Jones, S.C. and A.S. Methven. Eastern Illinois University. 

15 ^INFLUENCE OF SEED DENSITY AND DISTRIBUTION ON THE 
GERMINATION OF BOLTONIA DECURRENS, IN RESPONSE TO 
THREE COMPETITORS. 
Evan Hunsley and Marian Smith Department of Biological 
Sciences, Southern Illinois University Edwardsville. 
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2:45 16 *THE UTILITY OF THE CHLOROPLAST GENE ACCD (ACETYL- 
CO-A CARBOXYLASE) IN RESOLVING ANGIOSPERM 
PHYLOGENETIC RELATIONSHIPS. 
Katherine Speicher, Joshua P. Der, and Daniel L. Nickrent. 

Southern Illinois University. 

3:00 Division Business Meeting 

Division: Cell, Molecular, and Developmental Biology 

Room: A110 
Division Chair and Moderator: Mark Bolyard 

9:00 AM 17 * IDENTIFYING NOVEL GENE INTERACTION NETWORKS IN 
THE BRAIN BY QUANTITATIVE TRAIT (QTL) MAPPING. 
Akwasi A. Asabere and Robert G. Ewy Knox College 

9:15 18 * INTERSECTIN EXPRESSION DURING XENOPUS LAEVIS 
DEVELOPMENT. 
Timothy M Hermanas, Kirsten Block, and Judith M. Thorn. Knox 
College 

9:30 19 * STUDYING THE FORMA TION OF HIRANO BODIES IN 
DICTYOSTELIUM DISCOIDEUM IN VIVO USING VECTORS 
WITH INDUCIBLE PROMOTERS. 
J. F. Reyes and A. G. Maselli. Chicago State University. 

9:45 20 GROWTH AND INTRA-GUILD PREDA TION IN TWO SPECIES 
OF TETRHYMENA.. 
Almeda Jones, Joel Brown, Chris Whelan, Jason Moll, and Howard 
E. Buhse, Jr. University of Illinois at Chicago 

10:00 21 THE EFFECTS Para-FLUOROPHENYLALANINE ON PROTEIN 
SYNTHESIS AND MACROSTOMAL DIFFERENTIATION IN 
TETRAHYMENA VORAX. . 
Juan Reyes, Suzanne McCutcheon, and Howard E. Buhse, Jr. 
University of Illinois at Chicago 

10:15 22 CALCIUM-BINDING PROTEINS IN VORTICELLA CONVALLARIA 
K. Konior, S. McCutcheon, H. Buhse, Jr., University of Illinois at 
Chicago 

10:30 23 *GENOMIC RESPONSE OF MAIZE TO HERBIVORY 
Jacque Gerard, Yaa N. Owusu, Spencer Williams and Richard 0. 
Musser. Western Illinois University. 
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10:45 24 INFLAMMATORY EVENTS iNVOLVED iN INTESTINAL 
PATHOLOGY AFTER MAJOR SKIN THERMAL STRESS 
Andre Wimberly, Booker Davis, Rachelle Hindreicks, Boriana 
Tschernookiova, Kafayat Davies, and Walid Al-Ghoul. Chicago 
State University. 

11:00 Break and Division Business Meeting 

Division: Computer Science 

Room: A107 
Division Chair and Moderator: Dennis M. DeVolder 

9:00 AM 25 XML AS AN INTERNAL PROTOCOL BETWEEN COMPONENTS 
OF AN API. 
Mike Litman. Nova Southeastern University 

9:15 26 GENERA TING A RANDOM SHUFFLED CARD DECK USING 
GPSS/H. 
L.H. Tichenor. Western Illinois University 

9:30 27 APPL YING SCIENTIFIC METHOD TO AN ANAL YSIS OF 
BLACKJACK STRATEGIES. 
M. Davis, C. Huges, D. Naumann, and L. Tichenor. Western Illinois 
University 

9:45 Division Business Meeting 

Division: Earth Science 

Room: A107 
Division Chair and Moderator: Vincent P. Gutowski 

10:00 28 RUGOSE CORALS OF THE LIVINGSTON LIMESTONE 
MEMBER, BOND FORMATION, COLES AND EDGAR COUNTY, 
IL. 
J. T. Burke and J. F. Stratton. Eastern Illinois University. 

10:15 29 SOIL MOISTURE AND PRECIPITA TION FEEDBACK IN THE 
U.S. MIDWEST: AN EMPIRICAL STUDY. 
Thomas M. Over\ Yan Zhang^, Paolo D'Odorico^, Kenneth E. 
KunkeP. ^Eastern Illinois University. ^University of Virginia. ^Illinois 
State Water Survey. 

10:30 Break 
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Division: Environmental Science 

Room: A107 
Division Chair and Moderator: Kevin A. Johnson 

10:45 30 *EFFECTS OF ELEVATED CARBON DIOXIDE AND OZONE ON 
PHOTOSYNTHESIS IN SOYBEANS. 
Mallory A. Havens and Robert G. Ewy. Knox College 

11:00 31 * ACTIVE AND PASSIVE AIR SAMPLING AT HORSESHOE 
LAKE, MADISON COUNTY, IL, FOR LEAD, ARSENIC, AND 
ZINC. 
M. Wiechert, Z. Lin, R. Brugam, P. Brunkow, W. Retzlaff. Southern 
Illinois University Edwardsville. 

11:15 32 HISTORICAL CHANGES IN WA TER QUALITY AND THE ROLE 
OF URBANIZATION IN THE FOX RIVER WATERSHED IN 
NORTHEAST ILLINOIS. 
Alexandra Goll, Lesa J. Simon, Abby F. Wackerly, and David 
Joseph Horn. Aurora University. 

11:30 33 * REFERENCE CONDITIONS FOR STREAMS IN THE GRAND 
PRAIRIE NATURAL DIVISION OF ILLINOIS. 
Brandi Sangunett and R. Edward DeWalt. Illinois Natural History 
Survey 

11:45-1:15 PM Lunch in Seymour Union 

1:30 

1:45 

2:00 

2:15 

34 POTENTIAL SOURCES OF VARIABILITY IN UNIONID MUSSEL 
METAL BURDENS IN THE GREAT RIVERS CONFLUENCE 
AREA. 
J. Esarey, J. Levengood, D. Soucek, and S. Gallo. Illinois Natural 
History Survey. 

35 *LEAD CONTAMINA TION OF HORSESHOE LAKE, MADISON 
COUNTY, IL BY FRENCH COLONIAL SMELTERS. 
L. Maines, R. Brugam, Z. Lin, and W. Retzlaff. Southern Illinois 
University Edwardsville. 

36 A COMPARISON OF STABLE ISOTOPIC COMPOSITION OF 
SESTON AND SEDIMENT IN AN ILLINOIS IMPOUNDMENT. 
Brugam, R.B., Retzlaff, W.A., Ottensmeier, S., Bala, I and Guo, C. 
Southern Illinois University Edwardsville. 

37 * HE A T BUDGET OF A SOUTHWESTERN ILLINOIS 
IMPOUNDMENT. 
Novak, David J., Brugam, R. B., Retzlaff, W. A., and Brunkow, P.B. 
Southern Illinois University Edwardsville. 
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2:30 38 CRITICAL TRENDS ASSESSMENT: USING PRINCIPAL 
COMPONENTS ANALYSIS TO EXTRACT A MANAGEABLE SET 
OF COMPONENTS TO MEASURE ECOSYSTEM QUALITY IN 
ILLINOIS. 
David Baker, Steve Bailey, Connie Carroll-Cunningham, Jamie 
Ellis, Rhetta Jack, Brenda Molano-Flores, and Greg Spyreas. 
Illinois Natural History Survey. 

2:45 Break and Division Business Meeting 

Division: Health Science and Microbiology 

Room: A107 
Division Chair and Moderator: Dennis Kitz 

3:00 39 *INVESTIGATION OF MAGNETOTACTIC BACTERIA IN 
WESTERN ILLINOIS. 
A.J. Knutson , S.M. Holt and H.H. Edwards. Western Illinois 
University 

Division: Science, Technology and Mathematics Education 

Room: A107 
Division Chair and Moderator: James A. McGaughey 

3:15 40 INQUIRY INVESTIGATION OF ELECTROMAGNETISM WITH 
STUDENT CONSTRUCTED APPARATUS. 
Kevin C. Wise. Southern Illinois University at Carbondale. 

Division: Zoology 

Room: A110 
Division Chair and Moderator: Steve Hager 

11:15 AM 41 ONTOGENETIC DIVERGENCE IN SECONDARY SEXUAL 
CHARACTERISTICS IN THE SLIDER TURTLE (TRACHEMYS 
SCRIPTA). 
A.M Readef ’^, M.J. Dreslik^, J.K. Warner^, and W.J. Banning^’^. 
^University of Illinois, ^Illinois Natural History Survey. 

11:30 42 HABITAT USE OF JUVENILE SLIDER TURTLES (TRACHEMYS 
SCRIPTA). 
Banning, W. J.^’^, M. J. Dreslik^, J. K. Warner^, and A. M. Readef’^ 
^University of Illinois, ^Illinois Natural History Survey. 

11:45-1:15PM Lunch Break in Seymour Union 
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1:30 

1:45 

2:00 

2:15 

2:30 

2:45 

3:00 

3:15 

43 AN IDENTIFICA TION KEY TO THE RODENT PREY FOUND IN 
OWL PELLETS: EMPLOYING INCISOR SIZE TO DISTINGUISH 
AMONG GENERA. 
Hager, S. B. and B. J. Cosentino. Augustana College. 

44 COURTSHIP BEHA VIORS IN MALE DROSOPHILA 
MELANOGASTER ARE NON RANDOM. 
Michael London, Brian Krueger and Barbara A. Prase. Bradley 
University. 

45 REGIONAL, LANDSCAPE, AND PA TCH SIZE DIFFERENCES: 
DO THEY MATTER FOR FOREST BIRD SPECIES ACROSS 
ILLINOIS? 
Brenda Molano-Flores, Steve Bailey, and Rhetta Jack. Illinois 
Natural History Survey. 

46 VIOLET POPULA TIONS AT SAND RIDGE STA TE FOREST, 
MASON COUNTY ILLINOIS: IMPLICATIONS FOR RARE 
BUTTERFLY SURVIVAL. 
Vernon LaGesse^'^, William McClain\ James Wiker\ and Charlene 
Falco^. ^Illinois State Museum, ^LaGesse & Associates, Inc. 

47 *THE EFFECTS OF COPPER SULFA TE ON SNAIL AND 
TREMA TODE COMMUNITIES. 
K. Giglietti and J. Laursen. Eastern Illinois University 

48 *THE PRAIRIE CRAYFISH, PROCAMBARUS GRACILIS, AS 
BUILDERS OF PRAIRIE SOIL 
Paul Orlando and Dennis W. Nyberg. University of Illinois at 

Chicago. 

49 *NEST SITE SELECTION AND MA TERNAL CONTAMINANT 
TRANSFER IN TREE SWALLOWS NESTING IN CALUMET, IL. 
S. Gallo^’^, D. Soucek\ J. Levengood\ W. Hill\ J. Talbot^ and G 
Bordson^. ^Illinois Natural History Survey, ^Illinois Waste 
Management and Research Center, ^University of Illinois at 
Urbana-Champaign. 

50 THE REPRODUCTIVE EFFECTIVENESS OF REINDEER BULLS 
ON DEPO-PROVERA. 
Anderson, D. and Beck, H.T. Northern Illinois University 
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3:30 

3:45 

51 *HOME RANGE, SEASONAL HABITAT USE, AND FRACTAL 
DIMENSION OF MOVEMENT PATHWAYS IN THE RACCOON 
(Procyon lotor): A QUANTITATIVE ANALYSIS OF AN OPTIMAL 
FORA GING S TRA TEG Y IN A COMMON MESOPREDA TOR. . 
Roberta K. Newbury and Tom A. Nelson. Eastern Illinois University. 

Division Business Meeting 
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All papers and posters will be presented in the Limbeck Science and Math 
Center on Friday April 9, 2005 

‘indicates presentations eligible for student awards 

POSTERS 

Division: Agriculture 

101 JASMONATE INCREASES PINTO BEAN RESISTANCE TO WHITEFLY 
INFESTATION 
Marian H. Aanenson and Richard O. Musser. Western Illinois University. 

Division: Botany 

102 * DIVERSITY OF STRAND CELLS AND THE IMPLICA TIONS FOR 
PHYLOGENY OF LIVERWORTS 
R.V. Murray and B.J. Crandall-Stotler. Southern Illinois University, Carbondale 

103 SEED SET IN ARTIFICALL Y ESTABLISHED POPULA TIONS OF 
HYMENOXYS ACAULIS VARGLABRA (LAKESIDE DAISY) 
Jennifer Butler and Elizabeth J. Esselman. Southern Illinois University, 
Edwardsville. 

104 *VEGETA TIVE REPRODUCTION OF SCHOENOPLECTUS HALLII AND 
SSAXIMONTANUS 
Jason Kearns and Marian Smith. Department of Biological Sciences, Southern 
Illinois University Edwardsville. 

105 *IMPORTANCE OF EARL Y SPRING GROWTH ON THE SUCCESS OF 
GARLIC MUSTARD (ALUARIA PETIOLATA) 
Megan J. Timpe and Roger C. Anderson. Illinois State University 

106 COMPETITION BETWEEN FIRST- AND SECOND-YEAR GARLIC MUSTARD 
PLANTS (ALUARIA PETIOLATA BRASSICACEAE) AND NATIVE 
VEGETATION 
Jonathan Bauer, Roger Anderson, and M. Rebecca Anderson. Illinois State 
University. 

107 ^TRANSMISSION OF FUNGAL ENDOPHYTES IN SEEDS OF FESTUCA 
OBTUSA 
Justin A. Cummings and Andrew S. Methven. Eastern Illinois University 
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108 TIMING OF RADICAL CUTTING AND THE NECESSITY OF HERBICIDE 
TREATMENT IN THE CONTROL OF EUONYMUS FORTUNEI 
Amy Rogers and Kurt Schulz. Southern Illinois University Edwardsville. 

109 *MORPHOLOGICAL DIFFERENCES BETWEEN SCHOENOPLECTUS 
SAXIMONTANUS AND SCHOENOPLECTUS HALLII USING A SCANNING 
ELECTRON MICROSCOPE 
Allan Ange, Betsy Esselman and Marian Smith. Southern Illinois University 
Edwardsville. 

110 *TESTING THE EFFECTS OF CA TERPILLAR SALIVARY ENZYMES ON 
TOMATO PLANT DEFENSES 
James White, Spencer Williams and Richard O. Musser. Western Illinois 
University. 

111 *EVIDENCE THAT INSECT SALIVA MEDIA TES CROSS-RESISTANCE IN 
BEAN PLANTS 
Kimberly G. LeCompte, Spencer Williams and Richard O. Musser. Western 
Illinois University. 

112 *TALLOW GERMINATION RATES AND SPECIES COMPOSITION IN SOILS 
FROM A LOUISIAN FLOATING MARSH 
J. R. Inczauskis, L. L. Battaglia. Southern Illinois University at Carbondale. 

113 LICHEN COMMUNITY S TRUC TURE ON GRA VES TONES: WHENCE 
COMETH THE LICHENS? 
Nicole H. Boggis, Brian W. Craven, Jason B. Cunningham, Annette M. 
Furgiuele, Evanielis U. Grissom, Vincent P. Hustad, Kenneth T. Hyde, Sean C. 
Jones, Isaac T. Klaus, April L. McDonnell, Vincent W. Millhoff, Valerie L. 
Norman, Trina M. Ryan, Glen T. Stier, Jason A. Womack, Matthew M. Zmich, 
Scott J. Zmich, Brent E. Wachholder, Andrew S. Methven. Eastern Illinois 
University. 

114 USING HISTORICAL LAND SURVEYS TO DETERMINE HABIT A T CHANGE 
Jason lsbell\ Jean Huffman^\ Knox College, ^Florida Department of 
Environmental Protection. 

Division: Cell, Molecular, and Developmental Biology 

115 *EXAMINING ADAPTIVE EVOLUTION ACROSS THREE LINEAGES OF L1 
RETROTRANSPOSABLE ELEMENTS WITHIN FISH GENOMES 
Andrew M. Robertson, Darshna Phogat, Janice L. Harrison, Stephanie M. 

Adams, and David D. Duvernell. Southern Illinois University, Edwardsville. 
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116 TOWARDS THE IDENTIFICA TION OF DOMINANT SUPPRESSORS OF FOG- 
1 USING A GENETIC SUPPRESSOR SCREEN IN THE MODEL ORGANISM, 
CAENORHABDITIS ELEGANS 
Brittany Mitchell, Lindsay Griffin, Meaghan Bychowski, and Kristin Douglas. 
Augustana College. 

117 *DEVELOPMENT OF SINGLE NUCLEOTIDE POLYMORPHISM MARKERS 
TO DIFFERENTIATE BETWEEN TWO SPECIES OF KILLIFISH LOCATED IN 
A HYBRID ZONE. 
Jason A. Fonoti, Dustin Hanks, David D. Duvernell. Southern lllinios University, 
Edwardsville. 

118 IMMUNOHISTOCHEMICAL LOCALIZATION OF THE SEROTONERGIC 
ACTIVITY IN THE GIZZARD OF LUMBRICUS TERRESTRIS 
Kevin Krajniak, Stephanie Knebel, Sara Sawyer. Southern lllinios University, 
Edwardsville. 

119 TEMPORAL CONTROL OF DIVISION AND MACROSTOMAL 
DIFFERENTIATION IN TETRANYMENA VORAX. 
Nydia M. Cabrera, Suzanne McCutcheon, and Howard E. Buhse, Jr. University 
of Illinois at Chicago. 

120 *ANALYSIS OF L1 LINEAGES OF RETROTRANSPOSABLE ELEMENTS IN 
THE ZEBRAFISH GENOME 
Shawn C. Kunkel, Sanaa Alam, David D. Duvernell. Southern Illinois University, 
Edwardsville. 

121 *THE INTEGRIN EXPRESSION PA TTERN OF RETINAL PIGMENT 
EPITHELIAL CELLS 
J. Fredericks, A. Baich, P. Wanda, S. Sawyer. Southern Illinois University, 
Edwardsville. 

122 *CATERPILLARS SALIVAS EFFECT ON THE GENOMIC RESPONSE OF 
SOLANACEOUS PLANTS 
Tyler Lomax, Henry Lee, Spencer Williams, James White, Richard O. Musser. 
Western Illinois University. 

123 *MOLECULAR RESPONSE OF TOMA TO PLANTS TREA TED WITH 
CATERPILLARS AND APHIDS 
Joseph Sherman, Spencer Williams, Richard O. Musser. Western Illinois 
University. 

124 *INTEGRINS AND INTEGRIN-ASSOCIATED PROTEINS IN THE HYDROID, 
HYDRA LITTORALIS AND SEA ANEMONE, AlPTASIA PULCHELLA. 
N. Uhl, S. Sawyer. Southern Illinois University, Edwardsville. 
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125 EXAMINING THE IN VIVO OLIGOMERIZATION STATE OF THE ER 
CHAPERONE GP96. 
Bartik, MR, McQuade, KL. Bradley University. 

Division: Chemistry 

126 *INVESTIGATING THE ROLE OF SALT BRIDGES IN THE STABILITY OF 
THE HEAT SHOCK PROTEIN GRPE FROM E.COLI 
Afaq Zraikat, Andrew Mehl. Knox College. 

Division: Earth Science 

127 GISCI AND GEOPHYSICAL MAPPING TECHNOLOGIES APPLIED TO 
ARCHAEOLOGICAL INVESTIGATIONS AT MITCHELL SPRINGS RUINS, 
SOUTHWESTERN COLORADO 
Steven Di Naso, Harvey Henson, Vincent Gutowski, Donald Dove. Eastern 
Illinois University. 

Division: Environmental Science 

128 ^SURVEILLANCE OF MOSQUITOES FOR WEST NILE VIRUS IN 
MCDONOUGH COUNTY, ILLINOIS 
Abigail Michels and Kenneth W. McCravy. Western Illinois University. 

129 *LAND USE CHANGE IN THE RIPARIAN CORRIDORS OF THE PI ASA 
CREEK WATERSHED 
P. Bhattarai, S. Hu and W. Retzlaff. Southern Illinois University, Edwardsville. 

Division: Health Science and Microbiology 

130 *OXYTETRACYCLINE HAS EFFECTS ON MURINE IMMUNE FUNCTION 
M. Goodman, M. Gooch, J. Knolhoff, G. DeLaney, S. Khazaeli and D. J. Kitz. 
Southern Illinois University, Edwardsville. 

131 *BORIC ACID AND ITS DERIVATIVES INHIBIT MOLD GROWTH 
M. Goodman, R. Culbreath, N. Farley, J. Hard, K. Walley, S. Khazaeli and D. J. 
Kitz. Southern Illinois University, Edwardsville. 

132 ^EFFECT OF COLD WA TER AROUSAL ON AUDITORY AND VISUAL 
REACTION TIMES IN COLLEGE STUDENTS 
Ryan Johnson, Charles Gonzales, and Donald Shaw. Augustana College. 
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133 *THE DMA SEQUENCE OF A MUTA TED GALR GENE IN ESCHERICHIA 
COLI 
Alton E.A., McCommas S. Southern Illinois University, Edwardsville. 

134 *EVIDENCE THA T CA TERPILLAR LABIAL SALIVA SUPPRESSES 
INFECTIVITY OF POTENTIAL BACTERIAL PATHOGENS 
Spencer Williams, Hyeog S. Kwon and Richard O. Musser. Western Illinois 
University. 

135 *MICROBIAL ABUNDANCE AND ANTIBIOTIC RESISTANCE PA TTERNS 
FOR A BIOSOLID RUNOFF ZONE IN THORN CREEK 
Jonathan W. Fitzgerald, Matthew J. Daley and Timothy C. Gsell. Governors 
State University. 

Division: Science, Technology and Mathematics Education 

136 *TECHNOLOGY-BASED QUIZZES IN ENVIRONMENTAL SCIENCE 
Beck, H.T. Northern Illinois University. 

137 *THE EFFECT OF PHYSICAL AND PSYCHOLOGICAL STRESS ON 
SPATIAL MEMORYPERFORMACE IN RATS 
Lana Fryer. Knox College 

Division: Zoology 

138 HERPETOLOGICAL DIVERSITY OF STEMLER CA VE NATURE PRESERVE 
Robert Week. Southwestern Illinois College. 

139 *WINDOW-BIRD COLLISIONS AND FACTORS INFLUENCING THEIR 
FREQUENCY AT AURORA UNIVERSITY IN AURORA, ILLINOIS 
David J. Horn, Cinthya G. Alvarez, Jordan W. Barry, Dominique C. Evans, 
Jenna Felesena, Colleen M. Hunt, Kaitlin C. Leach, Jillian M. Price, Crystal P. 
Sherrill, Norman F. Sutherland, Marina Titarchuk, and Andrew J. Zajicek. Aurora 
University 

140 •^MORPHOLOGICAL VARIATION IN THE NEW ZEALAND MUD SNAIL 
(POTAMOPYRGUS ANTIPODARUM) 
Sarah Barrow\ Joseph R. Holomuzki^, Paul E. Brunkow.^^ Southern Illinois 
University, Edwardsville, ^Ohio State University Mansfield. 

141 *ANURAN BREEDING ACTIVITY IN ILLINOIS, 1986-1989 
Justin Florey and Stephen J. Mullin. Eastern Illinois University. 
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142 *DIEL ACTIVITY OF GROUND BEETLES (COLEOPTERA: CARABIDAE) IN 
A COAL-MINE REMNANT AND SOYBEAN FIELDS IN WEST-CENTRAL 
ILLINOIS 
Jason E. Willand and Kenneth W. McCravy. Western Illinois University. 

143 AFFECTS OF FLOODING ON FISH COMMUNITY IN AN OZARK RIVER 
DRAINAGE 
Raul Ramirez, Bethany Kassebaum & Jake F. Schaefer. Southern Illinois 
University, Edwardsville. 

144 PLASTICITY AS PHENOTYPE: GXE INTERACTION IN A FRESHWATER 
SNAIL 
Paul E. Brunkow and Sarah A. Calloway. Southern Illinois University, 
Edwardsville. 

145 BEHA VIORS OF MALE CARIBBEAN FRUIT FLIES DURING COPULA TION 
IN RELATION TO AGE AND DURATION 
H. J. Wallace, and A. H. Fritz. Eastern Illinois University. 

146 THE AFFECT OF MARKING CARIBBEAN FRUIT FLIES ON LONGEVITY 
N. Heath, K. Doyle, and A. H. Fritz. Eastern Illinois University. 

147 * VANCOMYCIN EFFECTS ON MURINE IMMUNE RESPONSE 
Robert Culbreath, Melanie Gooch, Norah Farley, Kelly Doricent, Kelley Walley, 
Sadegh Khazaeli, Dennis J. Kitz. Departments of Biological Sciences and 
Chemistry, Southern Illinois University Edwardsville, IL 62026-1651 
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Abstracts 

TALKS 

Agriculture and Botany 

1 THE LICHEN FLORA OF THE FOREST PRESERVE DISTRICT OF WILL COUNTY, ILLINOIS. 
Richard David Hyerczyk 
One hundred-two species of lichens in 53 genera are reported from a decade long survey of 51 
individual forest preserves owned and managed by the Forest Preserve District of Will County, 
Illinois. Forty-nine species were of the crustose growth form, 32 were foliose, 16 were fruticose, 
four were squamulose and one was umbillicate. Fifty-five species were considered to be rare, 19 
species were occasional, 17 were frequent and 11 were common. Lichens were found on 103 
different types of substrates including 78 trees or shrubs as well as 25 other miscellaneous 
materials. The most common corticolous substrate was Quercus alba with a total of 26 species 
growing on it. Forty-seven species were found on weathered wood, decorticate logs and other 
lignicolous substrates. For saxicolous substrates dolomite was the most important with 37 species 
followed by granitic substrates (26) and weathered concrete (19). Among the more interesting 
findings were lichens that were found on artificial substrates such as deer bones, rusted metal, 
painted surfaces, even a rubber tire. An annotated species list will be discussed, as well as 
checklists for the individual preserves within the District's properties 

2 FLORAL SURVEY OF LAKE WAPPAPELLO, MISSOURI. 
Nancy Parker, Marian Smith and Ken Pocklington 
Department of Biological Sciences, Southern Illinois University Edwardsville. Lake Wappapello is a 
U.S. Army Corps of Engineers site located in southeastern Missouri. We have recently completed a 
three-year floral survey of this highly biodiverse 40,000 acre area. During 2002, 2003 and 2004, 
specimens were collected at monthly intervals throughout the growing season from twelve 
community types. The 503 species found represent 100 families and 290 genera. Among these 
species were Clematis viorna, a species of conservation concern, and Quercus montana a species 
not previously reported from Missouri. The study confirms the richness of the flora in the area and 
emphasizes the importance of continued protection for the habitat. 

3 THE LICHEN FLORA OF THE JOLIET MILITARY TRAINING AREA. 
Richard David Hyerczyk 
Seventy species of lichens are reported from the Joliet Military Training Area, near Elwood, Illinois. 
Thirty-three species were of the crustose growth form, twenty-six were foliose, eight were fruticose, 
two were squamulose and one was umbillicate. Twenty-seven species were considered to be rare, 
thirteen were occasional, nineteen were common and eleven were frequent. Eight species 
{Arthonia caesia, Caloplaca lithophila, Candelaria concolor, Lecanora dispersa, Phaeophyscia 
pusilloides, P. rubropulchra, Physcia millegrana and P. stellaris) were found at all eight 
management units and are generally common throughout Will County. Downy Hawthorn 
{Crataegus mollis) was the most common corticolous substrate, weathered dolomite was the most 
common saxicolous substrate and weathered wood was the most common lignicolous substrate. 
Among the more interesting collections were lichens that were found on artificial substrates such as 
deer bones, rusted metal, caulking and aluminum foil. An annotated species list will be discussed, 
as well as checklists for the individual units within the Joliet Military Training Area. 
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4 HERB A CEOUS PLANT SUCCESSION AT SAND PRAIRIE-SCRUB OAK NA TURE PRESERVE, 
MASON COUNTY, ILLINOIS. 
William E. McClain^ and John E. Ebinger^. ^Illinois State Museum, ^Eastern Illinois University. 
Herbaceous vegetation was studied at one-, three-, and twelve-year intervals following clearing of a 
pine plantation at Sand Prairie-Scrub Oak Nature Preserve. Annuals, Setaria faberii (giant foxtail), 
Bidens bipinnata (sticktights), and Digitaria sanguinalis (crab grass), dominated the site the first 
year. The perennial Dichanthelium villosissimum (hairy panic grass) was prominent by the third 
year while Diodia teres (buttonweed) and Eragrostis trichodes (sand love grass) dominated the 
twelfth year. Two primary dry sand prairie species, Schizachyrium scoparium (little bluestem) and 
Tephrosia virginiana (goati’s rue), were not present within the study area. 

5 CHROMOSOME DOUBLING IN CUPHEA. 
Winthrop B. Phippen and Brianna L. Kraus. Western Illinois University 
Cuphea species have been identified as a potential new source of unique fatty acids for both the 
lubricant and soap and detergent industries. These fatty acids are used worldwide as industrial 
feed stocks and foods. Current breeding programs are focused on altering total oil and fatty acid 
content with a special interest in lauric (C12) and capric (C10) acids. Several wild species of 
Cuphea have been identified as very rich sources of lauric and capric acids. Unfortunately, Cuphea 
species vary tremendously in ploidy levels and introgressing genes from these wild species into the 
current breeding lines can be extremely difficult. The objective of this project is to develop polyploid 
Cuphea breeding lines to help improve the compatibility between the current breeding lines and 
wild Cuphea species. Techniques of seed sterilization, seed coat excision, colchicine exposure, 
and embryo rescue were all developed to increase chances of capturing successful ploidy level 
changes in Cuphea plants. The generation of polyploid Cuphea plants was confirmed by counting 
chromosomes using the pollen mother cell analysis procedure. The anticipated outcome of this 
research project is the development of new Cuphea varieties for Illinois production with increased 
fatty acid and oil content. 

6 PATTERNS OF WITNESS TREE SELECTION BY SURVEYORS IN THE GOVERNMENT LAND 
OFFICE SURVEY RECORDS. 
R. C. Anderson, S. L. Sauer, and R. Swigart Illinois State University 
Government Land Office records are commonly used to determine historic vegetation through 
application of the distance sampling methods to witness tree distances. Using data from the ha 
345,000 ha Shawnee National Forest Purchase Area in southern Illinois, we examined how trees 
were selected by surveyors at section and quarter section points with respect to the cardinal 
directions (N,E,S,W). The data set was large (3946 survey points and 7892 witness trees). Using 
data from interior section and quarter sections points, we found that surveyors showed a 
preference for witness trees located near the area between the cardinal directions (midpoint trees) 
over those close to cardinal directions (ordinal trees). However, there was no significance 
difference in the measured distances from survey points for the two groups of trees (mean +/- SE, 
midpoint trees = 8.86 +/- 0.22 m and ordinal trees = 8.79 +/- 0.15 m). This pattern was the same for 
the first and the second witness tree, although second witness trees had significantly longer mean 
distance than first witness trees (first trees = 7.90 +/- 0.15 m and second trees = 9.92 +/- 0.20 m). 
These results may have a bearing on which modification of the distance methods should be used to 
calculate tree densities from witness tree distances. 
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7 MORTALITY OF INVASIVE AMUR HONEYSUCKLE (L. MAACKII) AFTER SCHEDULED 
RADICAL PRUNING AND HERBICIDE TREATMENT 
K. Schulz A. Vaughn, B. Turner, and R. Schulz Southern Illinois University Edwardsville 
Amur honeysuckle {Lonicera maackii L.) is an aggressive invader of forests in the in the lower 
Midwest. Infested sites may reach densities > 800 individuals/ha and 35% canopy cover. The 
species poses a clear threat to understory herbs, wildlife habitat, and tree regeneration. Large 
individuals achieve upwards of 5 m in height and spread. The abundance and large size of this pest 
makes eradication laborious. This study focused on depleting carbohydrate reserves that support 
regrowth after eradication treatments. Carbohydrate reserves presumably fall to their minimum 
after leaf expansion in early spring (April), making the shrubs most sensitive to losses of 
photosynthetic area at this time. Four treatments were applied to randomly selected sets of 20 
shrubs: stem cutting in April and recutting in early July; stem cutting in April and glyphosate 
herbicide treatment in early July; stem cutting in early July followed by glyphosate herbicide 
application to the stubs; and stem cutting in early July with no subsequent treatment. Shrub 
mortality was assessed in December 2004, 20 months after treatment. Early cutting treatments 
caused far greater mortality (73%) than late cutting (23%) treatments. Treatments involving 
herbicide application caused greater mortality (62%) than those employing cutting alone (36%). 
When all four treatments are examined, early cutting with herbicide treatment is most effective 
(88% mortality). Early cutting with recutting, although clearly the second most effective approach, is 
still a much better alternative (60% mortality) than even late cutting with herbicide application (35% 
mortality). In situations where herbicide application is problematic or undesirable, a program of 
early cutting and later cutting of regrowth is a viable solution. 

8 WHA T ROLE DOES COMANDRA UMBELLA TA PLA Y IN SAND PRAIRIE COMMUNITY 
STRUCTURE?. 
James L. Ellis and Brenda Molano-Flores. Illinois Natural History Survey 
Understanding plant diversity in prairie ecosystems is important if we are to effectively restore this 
biologically rich and almost extirpated system. To explore one possible effect on diversity, we 
examined the role that false toadflax, Comandra umbellata L. (Santalaceae), a hemiparasitic prairie 
plant, may play in plant community structure, i.e. species composition, plant height, and species 
dominance. Parasitic plants are thought to facilitate diversity by decreasing vigor of host plants. We 
quantitatively sampled vegetation in native sand prairie remnants at four INAI sites in the Kankakee 
Sands region of Illinois three times (spring, summer, fall) during 2004. Preliminary analyses 
suggest that Comandra umbellata has no significant affect on plant height in this system. In 
addition, quadrats with no C. umbellata had significantly more species and greater overall plant 
cover than quadrats with C. umbellata] species richness generally declined with increasing C. 
umbellata. We also observed an increase in forb cover as C. umbellata increased. As opposed to 
other studies looking at hemiparasitic species, C. umbellata may have little effect on the community 
structure of sand prairies. 

9 FLOOD AND PRECIPITATION REGIMES AND THE POPULATION DYNAMICS OF BOLTONIA 
DECURRENS. 
Marian Smith\ Paige Mettler^ and Hal Caswell'^. ^Southern Illinois University, '^Lindenwood 
University and ^Wood's Hole Oceanographic Institution. The complex life cycle of Boltonia 
decurrens evolved in response to the historic flood regime of the Illinois River, which has changed 
in the last century due to the construction of dams and levees. To explore the effects of these 
changes, we developed population models of the demography of the species and estimated 
parameters as a function of the timing of spring flood recession and growing season precipitation. 
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Late floods and/or low precipitation reduce population growth. Early floods and high precipitation 
lead to explosive growth. Analysis shows that changes in floods and precipitation alter the life 
history pathways responsible for population growth, from annual to biennial and eventually clonal 
pathways. We constructed a stochastic model in which flood timing and precipitation vary 
independently, and computed the stochastic growth rate as a function of the same parameters. 
Using historical flood and rainfall data from 1887 - 2000, we found that stochastic growth rate 
declined following the regulation of the river. Over that time the contribution of annual life history 
pathways to the stochastic growth rate has declined as the contributions of biennial and clonal 
pathways have increased. Many species evolved in dynamic habitats and are now threatened by 
anthropogenic changes in those dynamics. The analyses used in this study can be applied to 
management strategies to preserve threatened species in other dynamic systems. 

10 AN INTRODUCTION TO THE ILLINOIS NATURAL AREAS INVENTORY. 
John E. Schwegman. Illinois Department of Natural Resources, Retired. 
The Illinois Natural Areas Inventory was a competitively bid project conducted from 1975 through 
1978 by the Department of Landscape Architecture of the University of Illinois. The work was under 
contract with the Illinois Department of Conservation. It was undertaken to provide information to 
guide preservation activities for development of a comprehensive Nature Preserves System for 
Illinois. It was funded by State appropriations matched by Federal funds. The Inventory served as a 
document that helped the state obtain matching Federal funds for the purchase of natural areas. 
The Inventory was essentially a search for undisturbed natural communities and was based mostly 
on vegetation analysis. Habitat for endangered species and relict species, outstanding aquatic and 
geologic areas, and unique natural features like wildlife assemblages were other categories 
included in the Inventory. Much of the data was computerized and housed on a stand alone 
personal computer. It was the first inventory of its kind in the United States. 

11 *LIFE HISTORY OF ASTRAGALUS CRASSICARPUS VAR TRICHOCALYX IN ILLINOIS. 
Genneth Wells and Marian Smith Department of Biological Sciences, Southern Illinois University, 
Edwardsville. 
Astragalus crassicarpus var. trichocalyx is listed as endangered in Illinois and is restricted to small 
glacial drift prairies, which are rare in the state. Little is known about the life history requirements of 
A. crassicarpus or the ecological factors that limit its distribution. The objective of our study was to 
provide basic biological and ecological information that can be used to formulate conservation 
plans for the species. In May 2004, data were collected at Beaver Dam State Park and Humphries 
Prairie for stem height and quantification of the following characters: stem number and height, 
number of fully developed and aborted inflorescences per plant, number of flowers and aborted 
flowers per inflorescence and number of fruits and seeds per plant. Data analysis indicated that 
although the number of stems per plant was equal at the two sites, and plants at Humphries Prairie 
had shorter stems, there were significantly more inflorescences per plant, more flowers per 
inflorescence, higher fruit set and fewer aborted flowers and inflorescences than at Beaver Dam 
State Park. Results of this study indicate that the population at Beaver Dam State Park is in greater 
danger of extinction, and may require intervention to improve reproductive success of plants at the 
site. 

12 *EFFECTS OF PHOTOPERIOD AND LIGHT INTENSITY ON THE SEEDLING DEVELOPMENT 
OF STYLISMA PICKERINGII, AN ENDANGERED PLANT IN ILLINOIS . 
J. B. Cunningham and J.M. Coons Eastern Illinois University. 
Stylisma pickeringii var. pattersonii is an Illinois endangered sand prairie species with unique 
seedling development. Previous studies indicate that light is involved with seedling development, 
but it is unclear whether photoperiod or total irradiance is more important. The objective of this 
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study was to determine the effect of photoperiod and light intensity on seedling development of S. 
pickeringii. Plants were grown from seed both in Promix:Sand (1:1) and in vitro on Murashige and 
Skoog medium with long days (16 hours light/ 8 hours dark) and short days (8 hours light/16 hours 
dark) at two light intensities (700 and 350 etmol s-1m-2). Development of radicle, cotyledons and 
shoots was measured. For in vitro plants, radicle and cotyledons emerged sooner with higher light 
intensity than with lower light intensity, whereas photoperiod had no significant effect. However, 
shoot emergence was earlier with long days than short days. With short days, shoots of plants 
developed faster at the higher light intensity than at the lower light intensity. Overall the 
development of seedlings, including the unique shoot development, was controlled more by total 
irradiance than by photoperiod. 

13 A TWO YEAR ANALYSIS OF THE EFFECTS OF STEM CUTTING AND GLYPHOSATE 
TREATMENT OF LONICERA MAACKII, AN EXOTIC, INVASIVE SPECIES, ON STEM RE¬ 
GROWTH AND NATIVE SPECIES RICHNESS. 
April L. McDonnell\ Ashlee M. Mounteer^’^, Henry R. Owen\ and Brent L. Todd.^ ^Eastern Illinois 
University, ^Purdue University. 
Lonicera maackii (Rupr.) Herder, Amur honeysuckle, is an exotic and invasive species in the United 
States that has quickly overtaken disturbed habitats. A reduction of light due to its dense canopy, 
extended growing season compared to native species, and production of numerous basal sprouts 
allow L. maackii {o out-compete its native counterparts. This research was undertaken to identify 
how L. maackii influences species diversity and species re-establishment and also to determine an 
efficient and effective eradication method. A study was designed to determine if L. maackii inhibited 
species diversity, if the removal of L. maackii would increase species diversity by reopening the 
canopy, and if mechanical stem removal or mechanical stem removal coupled with glyphosate 
treatment could be used effectively for its long-term eradication. After two years it became evident 
that mechanical stem removal alone simply delayed its re-growth and increased stem length 
threefold. Our data suggests that mechanical stem removal coupled with the application of 
glyphosate is an effective and relatively simple method for eradicating L. maackii. The second year 
of data showed that the transect treated with glyphosate had the greatest species richness. The 
analysis of the data shows that ridding a transect of its honeysuckle canopy leads to greater 
species richness, and that mechanical stem removal alone does not prohibit re-growth of the 
canopy. 

14 MORPHOLOGICAL VARIABILITY IN INTERSPECIFIC HYBRIDS OF FLAMMULINA. 
Jones, S.C. and A.S. Methven Eastern Illinois University Department of Biological Sciences 
Flammulina is a saprobic mushroom found in the wild and is cultivated commercially. Until the early 
1960’s, the species epithet velutipes was uniformly applied to all collections in the genus. Since 
then, several species have been described from a variety of ecosystems on several different 
continents. Interspecific hybrids ‘fruited’ in the laboratory produced more or less normal 
basidiomata with viable basidiospores. Macroscopic and microscopic features were subsequently 
used to describe the morphology of these hybrids. The hybrid mushrooms demonstrated 
morphologies mimicking one parental species or the other rather than intermediate or “hybrid” 
morphology. Single basidiospore isolates are being harvested to determine the mating types of 
each hybrid. Once the mating types have been isolated, the hybrid mating types will be crossed 
back to the parental mating types to determine whether or not the hybrids are reproductively 
isolated from the parental species. Finally, molecular characterization of the hybrids will be 
conducted using the ITS regions of nrDNA. The main objective of this portion of the study is to 
determine what kinds of modification of the hybrid ITS region occurs following karyogamy and 
meiosis. Results from sequencing are underway and results will follow. 
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15 INFLUENCE OF SEED DENSITY AND DISTRIBUTION ON THE GERMINATION OF BOLTONIA 
DECURRENS, IN RESPONSE TO THREE COMPETITORS. 
Evan Hunsley and Marian Smith Department of Biological Sciences, Southern Illinois University 
Edwardsville. 
On the Federal list of threatened species, Boltonia decurrens is a wetland plant that is endemic to 
the floodplain of the Illinois River and the area of confluence with the Mississippi. In naturally 
occuring population sites, it is often replaced by other herbaceous species. In this study, our 
objectives were to determine the effect of three common competitors {Polygonum pensylvanicum, 
Aster pilosus and A. lateriflorus, seed density and distribution on germination of 8. decurrens. 
Seeds were germinated on nutrient agar in petri dishes at 3 densities (16, 88 and 160 seeds/dish) 
and 2 distribution patterns (aggregated and random). Overall, results indicate that germination 
increases as density decreases, and that germination is greater in random compared to aggregated 
seed distribution; however, the response to distribution varies among competitor species. 
Randomly distributed 8. decurrens seeds germinated at significantly higher numbers, compared to 
aggregated seeds, when competing with P. pensylvanicum and A. lateriflorus, but not with A. 
pilosus. Information gained in this study will enable site managers to determine the relative effect of 
these common competitors on a population of 8. decurrens and allow them to make management 
plans to mitigate the threat. 

16 THE UTILITY OF THE CHLOROPLAST GENE ACCD (ACETYL-CO-A CARBOXYLASE) IN 
RESOLVING ANGIOSPERM PHYLOGENETIC RELATIONSHIPS. 
Katherine Speicher, Joshua P. Der, and Daniel L. Nickrent Southern Illinois University 

Of the four subunits of ACCase, an important enzyme in fatty acid biosynthesis, the b- 
carboxyltransferase subunit is encoded by the plastid gene accD (acetyl-Co-A carboxylase). This 
gene has seen little use in angiosperm phylogenetics, possibly owing to statements that it is lacking 
in all monocots (actually missing only in grasses). Primers were designed and used to amplify 1300 
bp of the 1620 bp gene from parasitic Santalaceae and selected representatives of other 
angiosperm orders. These sequences were added to an alignment containing others obtained from 
GenBank, thus providing wide angiosperm sampling (from Amborella to asterids). In addition to 
accD, an alignment of rbcL sequences from the same genera was constructed. Compared to rbcL, 
accD sequences are longer and provide a higher percentage of parsimony informative sites. 
Additionally, accD yields trees that have higher consistency indices and a higher percentage of the 
total nodes on the tree have bootstrap values greater than 90%. Both genes provide similar levels 
of resolution for intergeneric relationships, in this case within Santalaceae. The accD gene thus 
compares favorably with other chloroplast genes such as rbcL and should be considered for 
inclusion in molecular phylogenetic studies of other groups. 

Cell, Molecular, and Developmental Biology 

17 * IDENTIFYING NOVEL GENE INTERACTION NETWORKS IN THE BRAIN BY QUANTITATIVE 
TRAIT (QTL) MAPPING. 
Akwasi A. Asabere and Robert G. Ewy Knox College 
Quantitative Trait Loci (QTLs) are chromosomal regions whose inheritance influences the 
expression of measurable phenotypes. A novel genomic approach uses gene expression 
microarrays to measure the effects of QTLs on the expression of other genes in trans. To identify 
tissue specific QTL trans-modifiers, mouse and human gene expression databases were used to 
identify a set of genes strongly expressed in the brain of both species. Differentially expressed 
genes in two inbred mouse lines, DBA2 and C57B/6 were identified. Genes whose expression 
varied across the panel were filtered for those which might elicit a cascade of downstream tissue- 
specific effects. Using this approach, Rab3a, a ras-related GTP binding protein expressed strongly 
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in the brain, and whose expression systematically varied according to the inheritance of specific 
trans-acting regions that differed in DBA2 and C57B/6 mouse strain parents was identified. Using 
WebQTL, traits in the forebrain that shared similar expression variation with RabSa were located. 
An interval mapping of the chromosomes was calculated using the traits co-regulated with RabSa 
and putative QTLs were located on Chromosomes 5, 6, 10, 15 and X. Further analysis identified 
polymorphic genes with binding sites conserved amongst the co-regulated genes and putative QTL 
genes. Putative QTLs might include Zan, Ghrl, Pcsk4, foxhl, AvprIA and Itm2a. 

18 * INTERSECTIN EXPRESSION DURING XENOPUS LAEVIS DEVELOPMENT.. 
Timothy M Hermanas, Kirsten Block, and Judith M. Thorn. Knox College 
Intersectin (ITSN) is a multivalent adaptor protein that interacts with components of the endocytic 
machinery and activates mitogenic signaling. ITSN consists of two Bps 15 Homology domains, a 
coiled-coil region, 5 Src Homology 3 domains, and alternative splicing events produce a neural 
specific long isoform (ITSN-L) containing a Dbl domain, a Pleckstrin homology domain and a 
cysteine rich domain. ITSN is found on human chromosome 21 and has been found proximal to the 
Down syndrome critical region. ITSN has been found to be over expressed in patients suffering 
from a trisomy of that chromosome. Intersectin is suspected to be a possible contributor to the 
pathological symptoms of Down syndrome because of its role in the recycling of synaptic vesicles. 
To date, no models of ITSN expression during development, but we have previously found that 
both ITSN and ITSN-L are present in Xenopus oocytes. The two isoforms are present before 
neurogenesis begins indicating an important function during development, but its role is not yet 
understood. We have also sequenced a clone of ITSN-L and have been recently been using RT- 
PCR to develop a model of ITSN and ITSN-L mRNA expression during early development and 
neurogenesis. 

19 * STUDYING THE FORMATION OF HIRANO BODIES IN DICTYOSTELIUM DISCOIDEUM IN 
VIVO USING VECTORS WITH INDUCIBLE PROMOTERS. 
J. F. Reyes and A. G. Maselli. Chicago State University. 
Protein aggregates known as Hirano Bodies have been associated with neurodegenerative 
diseases such as Alzheimer’s and Pick’s disease. Hirano Bodies are cytoplasmic inclusions of actin 
and actin associated proteins that affect the cytoskeletal structure of cells. Hirano Body formation 
may be caused by misfolded proteins, protein cleavage or nonsense mutations that lead to 
truncation of polypeptides. The formation of Hirano Bodies can be induced in vivo by the carboxyl- 
terminal fragment from the 34-kDa actin bundling protein of Dictyostelium discoideum. We have 
fused this fragment to a GFP protein and expressed it in vectors with inducible promoter activity. 
The promoters used for this study contain a tetracycline response element or the ribonucleotide 
reductase promoter, which induces protein expression after exposure to DNA damaging agents. 
The induction of the truncated form of the 34-kDa actin bundling protein can cause the formation of 
Hirano Bodies in vivo in Dictyostelium. The expression of the carboxyl-terminal fragment causes 
abnormal protein activity and begins an unknown series of events that lead to the development of 
Hirano Bodies. The controlled expression of Hirano Bodies in vivo provides a tool to gain additional 
insight to the pathways that lead to the development of Hirano Bodies and other cytoplasmic 
inclusions in neurodegenerative disease. JFR is supported by NIH Bridges GM68929-01, AGM is 
supported by NIH/CSU EARDA Grant. 
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20 GROWTH AND INTRA-GUILD FREDA TION IN TWO SPECIES OF TETRHYMENA.. 
Almeda Jones, Joel Brown, Chris Whelan, Jason Moll, and Howard E. Buhse, Jr. University of 
Illinois at Chicago 
Tetrahymena vorax exhibits two different feeding forms depending on prey availability of prey. The 
microstomal form filter feeds on bacteria. The macrostomal cell possesses a large cytostomal 
opening and feeds on small ciliates including a second species, Tetrahymena pyriformis. Prey are 
captured in a large pouch that separates from the buccal structures to form a digestive vacuole. 
Macrostomal cells can not feed on bacteria while the microstomal cells can not feed on ciliates. A 
factor called stomatin that is released from the potential prey, T. pyriformis, triggers microstomal to 
macrostomal differentiation. Macrostomal cells feed until the prey ciliates are eliminated after which 
the macrostomal oral apparatus is remodeled, and the cell divides, forming two microstomal cells. 
We modeled competition and intra-guild predation as it applies to these two species of 
Tetrahymena and their common bacterial prey. Populations of ,u>Tetrahymena pyriformis and T. 
vorax microstomal cells compete by feeding on bacteria causing the number of bacteria to 
decrease. As the number of T. pyriformis increases so does the titer of stomatin which triggers the 
T. vorax microstomal cells to differentiate into macrostomal cells. The macrostomal cells feed 
reducing the ciliate prey population. This relieves the predation pressure on the bacterial population 
allowing it to increase. With the elimination of ciliate prey, the macrostomal cells divide into 
microstomal cells that resume feeding on the bacteria. The cycle begins anew. 

21 THE EFFECTS Para-FLUOROPHENYLALANINE ON PROTEIN SYNTHESIS AND 
MACROSTOMAL DIFFERENTIATION IN TETRAHYMENA VORAX. . 
Juan Reyes, Suzanne McCutcheon, and Howard E. Buhse, Jr. University of Illinois at Chicago 
Populations of Tetrahymena vorax exhibit two phenotypically different cell types. A microstomal cell 
that can be grown axenically on organic medium and the macrostomal cell type, induced by the 
presence of stomatin, a transforming principle released by a potential prey, Tetrahymena 
pyriformis. Differentiation of macrostomal phenotype is synchronous with 70-95 percent of the 
population differentiating by 420-min post-stomatin treatment. Previous studies in our laboratory 
have shown that the differentiation cycle can be altered by subjecting cells to a thirty-min heat 
shock or 30 min pulse of p-fluorophenyalanine, a protein synthesis inhibitor between 150-180 min 
post-stomatin treatment. Cells treated in this manner divide rather than differentiate. We 
hypothesize that these treatments are interfering with synthesis of proteins necessary for 
differentiation to the macrostomal form. To test this idea, we examined the incorporation of a 14C- 
labled amino acid mixture into an acid precipitable product for cells suspended in stomatin and in 
the presence and absence of the p-fluorophenyalanine. Our results confirm that a 30-min pulse of 
p-fluorophenyalanine reduces incorporation levels of labeled amino acids significantly over non 
treated controls. 

22 CALCIUM-BINDING PROTEINS IN VORTICELLA CONVALLARIA. 
K. Konior, S. McCutcheon, H. Buhse, Jr., University of Illinois at Chicago 
The ciliated protozoan Vorticella convallaria possesses a highly contractile 
cytoskeleton and is a good model system to study mechanochemical motility. 
Since calcium triggers this contraction, we have undertaken the molecular 
characterization of the calcium-binding proteins (CBP) associated with these 
organelles. We have identified a multi-gene family of CBP and have isolated and 
identified seven unique centrin-like cDNAs from V. convailaria. Each encodes an 
acidic protein of approximately 20-kDa, containing a unique N-terminus and four 
potential calcium-binding domains. We predict each centrin has a distinct function 
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within the cell. To define these functions, we have initiated immunofluorescence 
and immunolocalization studies at the ultrastructural level utilizing various anti- 
centrin antibodies. Western analysis indicates that each antibody recognizes a 
distinct protein/subset of proteins in Vorticella. Using these antibodies, we have 
localized centrin to various structures within the cell. Because each of these 
antibodies recognizes a different protein on western analysis, we conclude that a 
number of CBP are associated with the contractile organelles. This analysis has 
allowed us to begin the characterization of this gene family and will permit the 
subcellular localization of all Vorticella centrins enabling us to dissect this multi¬ 
gene family. 

23 *GENOMIC RESPONSE OF MAIZE TO HERBIVORY. 
Jacque Gerard, Yaa N Owusu, Spencer Williams and Richard O. Musser. 
Western Illinois University. 
Insect herbivore saliva can stimulate anti-herbivore defenses in plants during 
feeding beyond mere wounding. In our research we are attempting to determine 
the effects of Helicoverpa zea (corn earworm) caterpillar saliva on wound 
inducible gene expression of Zea mays corn plants on a genomic scale. In our 
experiment caterpillars fed on maize plants with the ability to secrete labial saliva 
or without the ability to secrete labial saliva (due to surgery) for three days. The 
leaves were then harvested and analyzed for wound inducible gene expression by 
using maize cDNA microarrays. Additional measures of plant defenses have been 
measured with chemical and biological assays. 

24 *INFLAMMATORY EVENTS INVOLVED IN INTESTINAL PATHOLOGY AFTER MAJOR SKIN 
THERMAL STRESS. 
Andre Wimberly, Booker Davis, Rachelle Hindreicks, Boriana Tschernookiova, Kafayat Davies, and 
Walid Al-Ghoul. Chicago State University. 
Our previous work has demonstrated intestinal structural and permeability changes within three 
days after a brief 10 second hot water (95'UC) on the dorsal skin over 30 % of the total body 
surface area of rats while under anesthesia (Critical Care Medicine 32:1730-9, 2004; this thermal 
stress protocol was approved by the institutional animal care and use committees at CSU and 
Loyola University Medical Center, Maywood, IL). We have also demonstrated that these changes 
are associated with inflammatory events that involve systemic neutrophil hyperactivation and 
neutrophil extravasation in the intestinal lamina propria. The purpose of this project is to 
investigate inflammation-related molecular, cellular and pathophysiological changes involved in 
gut pathology after major skin injury. Specifically, we hypothesized (1) that early pro-inflammatory 
complications of thermal injury include the activation of mast cells as a result of thermal injury 
related stress and ischemia, and (2) that early anti-inflammatory intervention blocks pathological 
changes in gut mucosa. To test this hypothesis, we used electron microscopy, 
immunohistochemistry, and intestinal permeability markers. Here, we report some of our findings 
in support of this hypothesis. We conclude that a stepwise inflammatory cascade follows major 
thermal skin stress resulting in tissue pathology that contributes to gut mucosa dysfunction. 
(Supported by NIH MBRS SCORE Grant No. 3 S06 GM008043-34S1, and a CSU NIH-NICHD 
EARDA pilot grant) 
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Computer Science 

25 XML AS AN INTERNAL PROTOCOL BETWEEN COMPONENTS OF AN API. 
Mike Litman. Nova Southeastern University 
XML as an Internal Protocol between Components of an API. Mike Litman. Western Illinois 
University. The design on an abstract programming interface (API) can often be a daunting task, 
and doing it well requires proper planning. When planning an API care should be taken to minimize 
coupling, while maximizing cohesions. In other words, the components of an API should rely on 
other components as little as possible, and should each perform a single task. With this in mind, the 
internal workings of an API can become monolithic in terms of the amount of information being 
exchanged between components of the API. This can often lead to high coupling, which we are 
trying to avoid. A solution to this problem is to utilize the power and flexibility of XML to not only 
provide communication between the programmer and the API, but also provide a means of 
information exchange internally among the components of the API. 

26 GENERA TING A RANDOM SHUFFLED CARD DECK USING GPSS/H. 
L. H. Tichenor. Western Illinois University 
An important aspect of a computer simulation course is the application of scientific method to the 
analyses of a hypothesis. Card games provide small knowable systems that may be described and 
easily understood in a short time. Game rules are typically simple while strategies for playing them 
may be quite varied. These attributes provide a nearly limitless environment in which hypotheses 
may be made and tested. GPSS/H is a simulation language usually associated with discrete event 
simulations and queuing models. We have found it also, to be a useful tool to investigate Monte 
Carlo simulations of card game systems, blackjack being the game of choice. This presentation 
describes how shuffled 52 card decks can be generated with only 15 GPSSH/H blocks (lines of 
code) by taking advantage of random wait times assigned to individual cards. The simulation clock 
used in discrete event simulation allows all 52 cards to be generated, assigned appropriate values, 
and to enter an advance block at time zero. Random wait times in the advance block cause the 
cards to proceed into the remaining simulation as if shuffled 

27 APPLYING SCIENTIFIC METHOD TO AN ANALYSIS OF BLACKJACK STRATEGIES. . 
M. Davis, C. Huges, D. Naumann, and L. Tichenor. Western Illinois University 
Black jack is a card game with vary simple rules and a number of strategies with which to approach 
the play of individual hands. In our system a single player competes with a single deck against the 
dealer who must stay (take no card) on either a soft 17 (with and ace) or hard 17 (without an ace) 
or higher, and hit (take a card) on any score 16 or lower. Three basic outcomes are available to 
each hand, a win, loss, or tie. An appropriate player strategy would either maximize wins and/or 
minimize losses. A basic strategy was defined to create a baseline for comparison. The player hits 
all scores below 12 and stands on all scores above 16. From 13 to 15 the player hits if the dealer 
shows a 7 or higher. The GPSS/ simulation of 10,000 hands playing this strategy produced 4401 
wins, 829 ties and 4770 losses. The class hypothesis for this semester’s project is that by changing 
the basic strategy to cause the player hit on a 17 if the dealer shows an 8 or higher and on a 12 if 
the dealer shows a 2 or 3, the player’s win/loss ratio will improve. 
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Earth Science 

28 RUGOSE CORALS OF THE LIVINGSTON LIMESTONE MEMBER, BOND FORMATION, COLES 
AND EDGAR COUNTY, IL. J. T. Burke and J. F. Stratton, Eastern Illinois University. 
The rugosan coral species LofDhophyllidium proliferum (McChesney, 1860) has long been 
associated with the Pennsylvanian (Missourian) strata of the Illinois Basin. The neotype established 
by Jeffords (1942) and associated specimens collected near Springfield, IL are nearly identical to 
the study samples from the Livingston Limestone member exposure at the Charleston Stone 
Company quarry in Coles County, IL and a similar site behind St. Aloysius Church in Edgar County, 
IL. Previous studies described L. proliferum as the only identified coral species in the local 
exposures. New data verifies the existence of two additional rugosan species: Lophamplexus westii 
(Beede, 1898) and Geyerophyllum sp. cf. G. broilii Heritsch, 1936. The presence of these additional 
species indicates a more diverse faunal community than previously described and verifies the 
faunal correlation between the Bond Formation of Illinois and the Zone 4 Missourian Rocks of 
Kansas as expressed by Cocke (1974). 

29 SOIL MOISTURE AND PRECIPITATION FEEDBACK IN THE U.S. MIDWEST: AN EMPIRICAL 
STUDY. 
Thomas M. Over\ Van Zhang^, Paolo D'Odorico^, Kenneth E. Kunkel^. ^Eastern Illinois University. 
^University of Virginia. ^Illinois State Water Survey. 
It has long been recognized that soil moisture plays an important role in regional climate, especially 
during summer. In particular, there is usually observed a positive feedback between soil moisture 
and subsequent precipitation in the same region, i.e., precipitation recycling. However, this 
phenomenon has not been well quantified, especially using empirical data over long time periods. 
In the present study, a 50-year (1951-2000) modeled soil moisture dataset driven by observed 
weather variables and daily precipitation measurements for five states in the U.S. Midwest are used 
to quantify the dependence of precipitation statistics on previous soil moisture during the months of 
May to September. The relations between daily precipitation frequency and depth in the 14 to 28- 
day windows following each day of modeled relative soil moisture in the top 50 cm of soil are 
examined. A significant positive relation between soil moisture and frequency of precipitation is 
found in all climate divisions and for all window lengths. The relation between soil moisture and 
storm depth is weaker though usually still significant and positive. The regression slopes tend to 
decrease slightly as the analysis window lengthens. Dependence of these statistics on month-of- 
the-year, depth of soil being considered, and other factors will also be explored. 

Environmental Science 

30 ^EFFECTS OF ELEVATED CARBON DIOXIDE AND OZONE ON PHOTOSYNTHESIS IN 
SOYBEANS. 
Mallory A. Havens and Robert G. Ewy. Knox College 
Since the industrial revolution, the atmosphere has been changing. By the year 2050 the 
atmospheric levels of ozone (03) and carbon dioxide (C02), during the summer months, are 
expected to be 100% and 70% higher, respectively, than the 1970 levels. Growth chamber studies 
have shown that increased 03 levels are detrimental to crop plants i.e. soybeans. Although 002 
counteracts some of the damaging effects of 03, how soybeans grown under field conditions, will 
react to increased atmospheric levels of both gases is unknown. One effect of elevated 03 on 
soybeans is a decreased photosynthetic rate. Rubisco (RGB) and Rubisco Activase (RCA) are key 
photosynthetic enzymes. To determine if the expression patterns of RGB and RCA were altered in 



36 

soybeans grown under conditions similar to an atmosphere of 2050, we used SoyFACE 
technology. The samples were grown in a standard Illinois farm field, in one of four environments: 
ambient atmosphere, 50% above ambient C02, 20% above ambient 03, or 50% and 20% above 
ambient C02 and 03, respectively. We colleted samples throughout the growing season: from 2-3 
weeks after germination to just prior to senesence, and at four different time points throughout each 
collection day. Samples were snap-frozen in liquid nitrogen. ROB and RCA levels were determined 
using coomassie blue staining and western blots. The levels of RGB and RCA varied throughout 
the day and in all four field conditions. There was more daily variation in RCA levels. Correlation of 
RCB and RCA levels will be discussed. 

31 * ACTIVE AND PASSIVE AIR SAMPLING A T HORSESHOE LAKE, MADISON COUNTY, IL, 
FOR LEAD, ARSENIC, AND ZINC. 
M. Wiechert, Z. Lin, R. Brugam, P. Brunkow, W. Retzlaff. Southern Illinois University Edwardsville. 
Horseshoe Lake, near Granite City, Illinois has been in the heart of an industrialized area for over a 
century. Recent research at the lake estimated various sediment contaminants, but did not address 
air pollution contribution. Granite City has a history of air pollution problems, often having the first or 
second highest concentration of various metals in the state. To address the amount of atmospheric 
deposition of contaminants occurring at Horseshoe Lake, passive and active air samplers were set 
up. Moss bags stuffed with Sphagnum sp. were staked 1.5m aboveground at six locations around 
the lake for four sampling periods. One bag from each site was collected every week for analysis. A 
PM10 air sampler was also set up for 24 hours during each sampling period. Collected samples 
were digested with nitric acid and analyzed by atomic absorption spectrometry (AA). Results 
indicate that the moss accumulated zinc and arsenic in all the seasons, with the most accumulation 
occurring in the spring followed by the fall. Lead accumulation in the moss was consistent over fall, 
winter, and spring sampling periods; however, it decreased in the summer period. 

32 HISTORICAL CHANGES IN WA TER QUALITY AND THE ROLE OF URBANIZA TION IN THE 
FOX RIVER WATERSHED IN NORTHEAST ILLINOIS. 
Alexandra Goll, Lesa J. Simon, Abby F. Wackerly, and David Joseph Horn. Aurora University. 
Rapid population growth and subsequent urbanization can result in the degradation of streams. For 
example, impervious surfaces that replace open space can result in increased floodwaters. We 
researched historical trends in water quality and the biological community of the Fox River with an 
emphasis on changes since implementation of the Clean Water Act. Furthermore, we examined the 
effects of urban development on the Fox River and its tributaries. To investigate trends, previous 
reports on the Fox River and its tributaries from federal, state, and local agencies were collected. 
Preliminary results indicate differences between more urbanized and less urbanized portions of the 
river. For example, the more urbanized upper and middle portions of the Fox River are classified as 
moderate aquatic resources, while the lower, less urbanized, portion is categorized as a highly 
valued aquatic resource. 

33 * REFERENCE CONDITIONS FOR STREAMS IN THE GRAND PRAIRIE NATURAL DIVISION 
OF ILLINOIS. 
Brandi Sangunett and R. Edward DeWalt. Illinois Natural History Survey 
As part of the Critical Trends Assessment Program (CTAP) of the Illinois Department of Natural 
Resources (IDNR), 12 potential reference quality stream sites in the Grand Prairie Natural Division 
were evaluated from March 4-May 28, 2004. The quality of these sites was assessed using a 
modified Hilsenhoff Biotic Index of Ephemeroptera, Plecoptera, and Trichoptera (EPT) insect 
orders, a 12 parameter Habitat Quality Index (HQI) and selected chemical parameters. Illinois EPA 
high quality fish stations, Illinois Natural History Survey insect collection data, and best professional 
knowledge were used to choose which streams to evaluate. For analysis, reference quality streams 
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were compared to 37 randomly selected meandering streams and 26 randomly selected 
channelized streams which were assessed by CTAP between 1997 and 2001. The results showed 
that the reference streams exceeded both taxa richness and habitat quality of randomly selected 
streams in the region. Both random meandering sites and reference quality sites increased in EPT 
taxa richness and HQI as stream width increased. Randomly selected channelized streams had 
about the same EPT taxa richness and HQI regardless of width. 

34 POTENTIAL SOURCES OF VARIABILITY IN UNIONID MUSSEL METAL BURDENS IN THE 
GREAT RIVERS CONFLUENCE AREA. 
J. Esarey, J. Levengood, D. Soucek, and S. Gallo. Illinois Natural History Survey. 
We examined spatial and interspecific variability in metal concentrations and stable nitrogen and 
carbon isotope ratios in unionid mussels from the Mississippi and Illinois Rivers confluence area. 
Threeridge mussels {Amblema plicata) collected from the MS River below the IL River confluence 
had significantly higher whole body concentrations of copper, manganese, iron, zinc, and selenium 
but significantly lower concentrations of lead, compared to those collected from MS and IL locations 
above the confluence. Threeridge tissues from the IL and MS downstream sites had significantly 
higher e€15N values and lower e€13C than those from the MS upstream site, and these values 
were correlated with selenium concentrations. This finding supported the hypothesized dietary 
uptake route for selenium. Metal concentrations and stable isotope ratios in threeridges, mapleleaf 
(Quadrula quadrula) and washboard mussels (Megalonaias nervosa) at the MS downstream site 
suggested that older individuals/species were more enriched with 15N, and had higher 
concentrations of some metals, particularly zinc and strontium. 

35 *LEAD CONTAMINATION OF HORSESHOE LAKE, MADISON COUNTY, IL BY FRENCH 
COLONIAL SMELTERS. 
L. Maines, R. Brugam, Z. Lin, and W. Retzlaff. Southern Illinois University Edwardsville. 
The American Bottoms, especially Horseshoe Lake, Madison County, IL has endured intense 
industrialization resulting in water, sediment, and ecosystem contamination for at least 110 years. 
Since the Missouri Old Lead Belt is only 125 km away from Horseshoe Lake and lead can disperse 
to areas far from its original site, we hypothesize that colonial lead smelting contaminated 
Horseshoe Lake as early as the 1700’s. A 1-m long sediment core was obtained from Horseshoe 
Lake and dated using lead 210 and radiocarbon. The lead concentration was determined by atomic 
absorption spectrophotometry. In addition, lead isotopes were determined using mass 
spectrometry. The lead concentrations were low until the late 1930’s and increased thereafter. The 
206Pb/ 207Pb ratios increased around 1750 and decrease sharply in the late 1930’s. Thus, the 
lead isotope analyses suggest low levels of contamination with Southeast Missouri lead as early as 
1750 A.D. followed by high levels of contamination from recycled lead from local smelters in the 
late 1930’s. 

36 A COMPARISON OF STABLE ISOTOPIC COMPOSITION OF SESTON AND SEDIMENT IN AN 
ILLINOIS IMPOUNDMENT. 
Brugam, R.B., Retzlaff, W.A., Ottensmeier, S., Bala, I and Guo, C. Southern Illinois University 
Edwardsville. 
The source of the organic matter in lake sediment has been a continuing question for 
paleolimnology. We sampled seston and sediment for nitrogen isotopes at different water depths in 
Cougar Lake on the SlUE campus to determine whether the source of sediment organic matter is 
terrestrial detritus or the remains of aquatic organisms. Because Cougar lake receives treated 
sewage from the SlUE campus our samples should show the extent to which nitrogen from sewage 
contamination has dispersed through the lake ecosystem. Winter seston was about +4% and 
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did not vary with depth. In summer, seston reached +18% in the epilimnion - a value indicative 
15 

of sewage contamination. Hypolimnetic seston remained at the winter p N value. Shallow water 
sediment from within the epilimnion had a p^^N of +6 % - similar to local terrestrial vegetation, but 

hypolimnetic sediment had a p^^N of +10 %. The hypolimnetic sediment shows similar sewage 
contamination to the summer epilimnetic seston. Our results suggest that the organic matter of the 
deep water sediment is derived from the summer epilimnetic seston but the organic matter of the 
shallow water sediment is derived from terrestrial detritus. 

37 * HEA T BUDGET OF A SOUTHWESTERN ILLINOIS IMPOUNDMENT. 
Novak, David J., Brugam, R. B., Retzlaff, W. A., and Brunkow, P.B. Southern Illinois University 
Edwardsville. 
We used HOBO data loggers to measure the temperatures at various depth intervals in Cougar 
Lake, on the campus of Southern Illinois University Edwardsville, from 0-11 meters. We are 
attempting to assess an impact of the heated effluent from the campus air conditioning plant, which 
uses Cougar Lake as a cooling reservoir. Temperature measurements were recorded every 2 
hours from March to December in 2003 and 2004, converted to a Birgean heat budget, and 
compared to field data from 1975 and 1990. Our results show that there is no change in the heat 
budgets from year to year even though buildings were added to the campus over the period from 
1975-2004. Most of the heat in Cougar Lake is stored in the epilimnion, but evaporative loss is far 
more than the input of the Lake’s heat budget and contributions from the campus air conditioning 
plant. Our results demonstrate that the campus air conditioning plant does not have an effect on 
the heat budget of Cougar Lake. 

38 CRITICAL TRENDS ASSESSMENT: USING PRINCIPAL COMPONENTS ANALYSIS TO 
EXTRACT A MANAGEABLE SET OF COMPONENTS TO MEASURE ECOSYSTEM QUALITY IN 
ILLINOIS. 
David Baker, Steve Bailey, Connie Carroll-Cunningham, Jamie Ellis, Rhetta Jack, Brenda Molano- 
Flores, and Greg Spyreas. Illinois Natural History Survey. 
The Critical Trends Assessment Program (CTAP) monitors the condition of terrestrial ecosystems 
in Illinois, by collecting data on plants, birds, and insects from approximately 450 sites statistically 
selected to represent ecosystem quality across the state. CTAP calculates more than 60 indicators 
of ecosystem quality for each habitat type (forest, wetland, grassland). Principal Components 
Analysis (PCA) with Varimax rotation was used to reduce the number of variables to a manageable 
number of independent factors for each habitat type. For example, for forests the components are 
tree species richness, groundcover richness, shrub richness, floristic quality of all layers, sensitive 
plants, introduced groundcover/shrubs, introduced trees, total cover, tree density, tree basal area, 
bird richness, threatened and endangered birds, and cowbirds. The components for grasslands and 
wetlands are similar, except that more are related to groundcover and fewer related to trees. Using 
the PCA components rather than the full set of variables in regression analyses avoids problems 
with multi-colinearity and counterintuitive relationships. An overall multi-metric index of ecosystem 
quality can be calculated by weighting each of the components based on a regression analysis 
using a measure of human disturbance as the dependent variable. 

Microbiology and Health Science 

39 *INVESTIGATION OF MAGNETOTACTIC BACTERIA IN WESTERN ILLINOIS. 
A.J. Knutson , S.M. Holt and H.H. Edwards. Western Illinois University 

The goal of this research was to determine the abundance and distribution of magnetotactic 
bacteria (MTB) in western Illinois aquatic habitats. Samples from a variety of bodies of water in 
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western Illinois were collected and enrichment cultures were constructed. Following incubation of 
enrichment cultures, the samples were examined for the presence or absence of MTB through the 
use of specialized microscopic techniques. MTB were detected in lakes Patton, Ruth and Spring. 
Lake Ruth had a substantially greater abundance of MTB compared to Patton and Spring using a 
Petroff-Hausser counting chamber. A separation technique was employed to isolate pure MTB, 
which were viewed under a scanning electron microscope in order to identify the morphology of the 
organisms. Through staining and electron microscopy it was found that the MTB being studied 
were Gram negative, had no capsule and were cocci shaped with an apparent flagellum. MTB 
preferred enrichment cultures with low dissolved oxygen levels and a pH between 6.8 and 7.0. 
Lastly, the organism’s 16S rRNA gene was amplified by polymerase chain reaction for future 
phylogenetic research. 

Science, Technology and Mathematics Education 

40 INQUIRY INVESTIGATION OF ELECTROMAGNETISM WITH STUDENT CONSTRUCTED 
APPARATUS. 
Kevin C. Wise. Southern Illinois University at Carbondale. 
Electromagnetism is a fundamental concept of science that appears to be poorly understood by 
students and the general public alike. In a world wherein various "wireless" technologies are 
increasingly becoming part and parcel of daily life the need for a better common understanding of 
the concept of electromagnetism is clearly evident. This paper will describe simple student built 
apparatus and associated teaching strategies that involve students in learning about 
electromagnetism through inquiry investigation. 

Zoology 

41 ONTOGENETIC DIVERGENCE IN SECONDARY SEXUAL CHARACTERISTICS IN THE SLIDER 
TURTLE (TRACHEMYS SCRIPTA). 
A.M Readel^’^, M.J. Dreslik^, J.K. Warner^, and W.J. Banning^'^. ^University of Illinois, ^Illinois 
Natural History Survey. 
Although secondary sexual characteristics (SSCs) can distinguish sexes and indicate maturity in 
male turtles, interpopulational variability in growth rates may result in geographic differences in their 
development. Because of the potential for such variability, we studied a population of slider turtles 
(Trachemys scripta) in southern Illinois to determine 1) at what size SSCs develop, 2) how young 
turtles could be sexed using SSCs, and 3) interpopulational variation of SSC’s between Illinois and 
southern populations of the same species. We measured the following SSCs from 209 T. scripta: 
plastron length, foreclaw length (all five claws on the left fore-foot), and pre- and postanal tail 
lengths. For males, foreclaws 2, 3, and 4 grew longer and more rapid relative to plastral length 
compared to females, such that, sexual differences were present at age 3. Male preanal tail lengths 
diverged from females at approximately 100 mm PL to lengths 2 times longer than females. The 
combined SSCs resulted in males diverging from females at 100 mm plastron length between ages 
3 and 5. 

42 HABITAT USE OF JUVENILE SLIDER TURTLES (TRACHEMYS SCRIPTA). 
Banning, W. M. J. Dreslik^, J. K. Warner^, and A. M. Readel^’^ ^University of Illinois, ^Illinois 
Natural History Survey. 
Life history studies often detail ontogenetic changes such as differences in habitat use. Several 
freshwater turtle species exhibit marked differences in habitat use patterns across ages and sizes. 
We investigated differential habitat use in a population of red-eared slider turtles (Trachemys 
scripta) from a floodplain lake located in Gallatin County, Illinois. We used 25 baited hoop traps for 
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26 days and all T. scripta captured were aged, measured, and sexed. At each trap location we 
measured water depth, distance from shoreline, canopy cover, presence/absence of logs, 
presence/absence of bushes, and bank slope for comparison among age classes. Our results 
suggest that Juvenile turtles prefer areas with basking sites such as logs to those without. 
Keywords: Trachemys scripta, ontogenetic, habitat use, juvenile 

43 AN IDENTIFICA TION KEY TO THE RODENT PREY FOUND IN OWL PELLETS: EMPLOYING 
INCISOR SIZE TO DISTINGUISH AMONG GENERA. 
Hager, S. B. and B. J. Cosentino. Augustana College. 
The pellets of undigested bony tissue produced by large owls are composed mostly of vertebrates 
and can be examined to identify the prey consumed. Knowledge of this taxonomic information 
allows biologists to address ecological issues related to owl biology. We present an identification 
key to the common rodent prey found in owl pellets from the Northwestern (NW) and Southeastern 
(SE) United States that is based on variation in incisor size (arc diameter) among genera. We 
constructed the key from the measurements of 595 incisors (upper and lower) for 15 rodent genera. 
In general, users of the key measure incisors from owl pellet material using a circle template and 
identify correspondence between these measurements and the ranges of tooth sizes for particular 
genera presented in the key. In a test of this key students in a college level zoology class correctly 
identified 88.7% (N = 557 teeth) of the rodent prey dissected from 49 and 45 pellets from the NW 
and SE, respectively. When other genera-specific skull characters were employed along with our 
key, students identified all specimens examined. Our key may be of particular interest since it 
allows one to identify rodent prey based solely on mandibles, a feature rarely found in other 
identification keys to the rodents in owl pellets. 

44 COURTSHIP BEHA VIORS IN MALE DROSOPHILA MELANOGASTER ARE NON RANDOM. 
Michael London, Brian Krueger and Barbara A. Erase. Bradley University. 
Courtship activities in Drosophila have been categorized and studied for decades. In this study 
behavioral analysis was conducted of 100 courting pairs of Drosophila that performed a total of 
more than 500 courtship sequences. From this we generated an ethogram of young courting male 
Drosophila melanogaster, and determined temporal behavioral associations through the use of 
sequence analysis. It was hypothesized that these courtship behaviors were nonrandom events, 
and that a temporal sequence structure could be constructed. Overall, 25 first and second order 
Markov chains significantly departed from the random model. Behaviors which were non-random 
were then organized into first and second order Markov chains. Thirty-minute replicates yielded a 
mean of 6.2 courtship-related interactions. Courtship actions such as wing flick and wing wave 
were used to sustain courtship behavior, and were observed very frequently. Behaviors such as tap 
and wing vibration occurred less frequently and were usually seen towards the end of a courtship 
sequence. These behaviors can shed light on the numerous pre-zygotic isolation mechanisms 
found in different species of Drosophila. 
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45 REGIONAL, LANDSCAPE, AND PA TCH SIZE DIFFERENCES: DO THEY MA TTER FOR 
FOREST BIRD SPECIES ACROSS ILLINOIS?. 
Brenda Molano-Flores, Steve Bailey, and Rhetta Jack. Illinois Natural History Survey. 
Often bird studies provide information about the status of birds at a continental or statewide level. 
The combination of these data sets allows the determination of general patterns of bird species 
distribution and diversity. However, the size of a site and its surrounding landscape can highly 
influence these patterns. Using a five-year data set (1997-2001) we examine how different 
geographic scales (three major regions [north, central, and south], 14 natural divisions, and 21 
lEPA basins), surrounding landscape (acres of forested land, timberland, and Illinois Natural Areas 
Inventory forested natural areas), and patch size affect species richness, area and habitat 
dependent forest bird species in Illinois. Although not surprising, we found that the southern region 
of Illinois shows greater species diversity than the rest of Illinois. In addition, the surrounding 
landscape plays an important role on the abundance of area and habitat dependent species and 
patch size is a key component of species richness. In Illinois, understanding regional patterns of 
bird species distribution and diversity and how landscape may influence them can aid land 
managers in the conservation and management of forests in their particular region. 

46 VIOLET POPULA TIONS A T SAND RIDGE STA TE FOREST, MASON COUNTY ILLINOIS: 
IMPLICATIONS FOR RARE BUTTERFLY SURVIVAL. 
Vernon LaGesse^’^, William McClain\ James Wiker\ and Charlene Falco^. ^Illinois State Museum, 
^LaGesse & Associates, Inc. 
Sand Ridge State Forest in Mason County in west-central Illinois was searched for populations of 
vioJet (Viola) species, the larval food plants of the regal fritillary. Perennial violet species were 
restricted to margins of roads and trails while annual violets (Viola rafinesquii Greene) were 
common in open, grassy fields and disturbed sites. The absence of perennial violets within the 
woodlands is probably due to shade, a thick leaf layer on the forest floor, and competition with 
exotic pines (Pinus strobus L. and P. resinosa Ait. and garlic mustard (Alliaria petiolata (Bieb.) 
Cavara & Grande). First documentation was obtained for Viola rafinesquii as a larval food source 
for regal fritillaries. Perennial violet populations are expected to decline due to the loss of open, 
sandy woodland. Annual violet populations within grassy fields are currently maintaining regal 
fritillary populations at this site. 

47 *THE EFFECTS OF COPPER SULFA TE ON SNAIL AND TREMA TODE COMMUNITIES. 
K. Giglietti and J. Laursen. Eastern Illinois University 
Copper sulfate is commonly added to Illinois reservoirs to control algal growth, but is known to be 
toxic to many invertebrates. This study was done to test the potential impact of copper sulfate 
treatment for algal control on the distribution and abundance of snails and their trematode 
parasites. We sampled 3 treated ponds and 6 untreated ponds in Coles County, IL during August 
and September 2004. Cercariae of five different types (ornatae, monostomes, echinostomes, 
armatae, brevifurcate-apharyngeate) were recovered from 6 snail species (Physa sp., Lymnaea 
modicella, Pseudosuccinea collumnella, Gyraulus deflectus, Ferrissia sp., Helisoma trivolvis). Pond 
site had a significant impact on snail diversity, snail densities, and trematode prevalence. 
Trematodes showed host specificity, and prevalence was significantly different among snail 
species. Although recommended concentrations for algal control produced significant snail 
mortality with chronic exposure in the lab, no significant impact of copper sulfate on snail 
distributions or densities, or trematode prevalence was seen in this study. 
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48 *THE PRAIRIE CRAYFISH, PROCAMBARUS GRACILIS, AS BUILDERS OF PRAIRIE SOIL. 
Paul Orlando and Dennis W. Nyberg. University of Illinois at Chicago. 

The mound building activity of prairie crayfish, Procambarus gracilis, was studied at the James 
Woodworth Prairie, 2 ha of original prairie in Glenview IL. Though the environmental impact of 
beaver is widely appreciated, the important role of animal activity in structuring the soil needs 
increased appreciation. The prairie crayfish burrows in the soil down to the water table, often more 
than 1m deep. Construction of the burrows involves excavations of soils, which are deposited on 
the surface as mounds. The mounds contain material from all soil layers. Many are almost pure 
clay. We measured the abundance of mounds in the prairie and the size of the mounds to estimate 
how much material crayfish deposit on the surface in a year. Our repeated inventory of 200m^ 
found 98 active mounds, while an earlier inventory of a larger area estimated 0.2 mounds_m'^. The 
average mound weighed 600g. On the plots studied in 2004 crayfish brought 294g of soil to the 
surface in each square meter. This translates to 2940kg_ha'^ or about 0.017cm spread evenly 
across the surface or about 1cm of additional top-soil in 60 years. Mound building was active during 
the entire growing season with a peak in early June when the young moved out of the swales. 
Mounds spread out through erosion but none completely disappeared through October. Burrowing 
crayfish are an important component of the prairie environment. 

49 *NEST SITE SELECTION AND MA TERNAL CONTAMINANT TRANSFER IN TREE SWALLOWS 
NESTING IN CALUMET, IL . 
S. Gallo^’^, D. Soucek\ J. Levengood\ W. Hill\ J. Talbot^ and G Bordson^. ^Illinois Natural History 
Survey, ^Illinois Waste Management and Research Center, ^University of Illinois at Urbana- 
Champaign. 
We studied Tree Swallow (Tachycineta bicolor) nesting ecology at two contaminated wetlands and 
one reference site in the highly industrialized Calumet region of Chicago, Illinois, to evaluate 
potential impacts from trophic transfer of contaminants. Mean date of nest initiation was 
significantly different between sites using a priori linear contrasts (p=0.0002, 0.0316, 0.0471). 
Wetlands where swallows nested earliest had significantly less canopy cover (p = 0.0180) than 
those selected later. Total mean mercury levels in Tree Swallow eggs varied significantly by site 
ranging from 112 to 232 ppb dry weight. Egg mercury levels were positively correlated with nest 
initiation date (r = 0.73861, p<0.0001) and negatively correlated with brood size (r =-0.54446, 
p=0.0009) across all sites, although these mercury values are below levels of concern, contaminant 
levels in eggs are generally acknowledged to reflect previously existing body burdens in the 
mother, and so our data suggest that females with greater levels of contamination may be 
reproductively limited at some stage, perhaps in site choice, timing of nest initiation or in number of 
eggs laid. 

50 THE REPRODUCTIVE EFFECTIVENESS OF REINDEER BULLS ON DEPO-PROVERA. 
Anderson, D. and Beck, H.T. Northern Illinois University 
Reindeer {Rangifer tarandus) are a domesticated variety of caribou, commonly bred and herded by 
humans in some northern countries. Use of Depo-Provera (DP) is of interest to many reindeer 
breeders and exhibitors across North America. While on DP, bulls are more easily handled and 
treated as they would be throughout the rest of the year. A regimen of injectable Depo-Provera 
(DP) appears to be effective in controlling extremely aggressive behavior of reindeer bulls during 
the rut. However, it is not known whether or not this lowers their ability to breed as many cows as 
would have without the DP shots. In this study, we examined the reproductive effectiveness of 
reindeer bulls on a regimen of DP. We asked 1. do reindeer bulls on DP breed their cows and 2. do 
they produce healthy calves as successfully as non-treated normal bulls on an annual basis? The 
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data for this analysis come from North American reindeer breeder records. We found that normal 
bulls bred an average of 11.49 cows per year, whereas DP bulls bred 11.15 per year. Normal bulls 
yielded an average of 9.69 calves per year, whereas DP bulls produced 10.04 per year. 

51 *HOME RANGE, SEASONAL HABITAT USE, AND FRACTAL DIMENSION OF MOVEMENT 
PATHWAYS IN THE RACCOON (Procyon lotor): A QUANTITATIVE ANALYSIS OF AN 
OPTIMAL FORAGING STRATEGY IN A COMMON MESOPREDATOR. . 
Roberta K. Newbury and Tom A. Nelson. Eastern Illinois University. 
In order to investigate an optimal foraging strategy in raccoons at Prairie Ridge State Natural Area, 
10 individuals (6 females and 4 males) were fitted with radio telemetry collars and followed on 12- 
hour nocturnal foraging bouts, with locations taken every half hour. The following objectives were 
addressed: (1) Does home range size differ between the sexes and among seasons? (2) Are there 
seasonal shifts in home range and if so, do these shifts differ between the sexes? (3) Are there 
differing habitat use patterns among seasons and between sexes? (4) How are raccoons actually 
moving through the landscape? (5) Are there differences in movement patterns, using fractal 
analysis, among seasons and between sexes? Results show that males have larger home ranges 
than females, and that both sexes shift their core home ranges between seasons. Riparian and 
residential habitats were used more in the winter and spring than other habitat types, while 
agricultural and riparian habitats were used more in the summer and fall by both sexes. Fractal 
analysis shows differences in movement patterns between the sexes and among seasons. In 
conclusion, male and female raccoons of PRSNA are pursuing unique optimal foraging strategies 
that maximize individual fitness in a highly fragmented landscape. 
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POSTERS 

Agriculture 

101 JASMONATE INCREASES PINTO BEAN RESISTANCE TO WHITEFLY 
INFESTATION. 
Marian H. Aanenson and Richard O. Musser. Western Illinois University. 
In a garden in Carthage, Illinois four week old Pinto bean plants were treated with 
plant hormones to determine insect resistance in a field setting. Jasmonic acid or 
jasmonic acid and salicylic acid combined showed significantly greater bean pod 
weights at harvesting than control plants and plants treated with salicylic acid after 
an unexpected whitefly infestation. 

Botany 

102 * DIVERSITY OF STRAND CELLS AND THE IMPLICATIONS FOR 
PHYLOGENY OF LIVERWORTS. 
R.V. Murray and B.J. Crandall-Stotler Southern Illinois University, Carbondale. 
Liverworts are generally described as lacking complex vasculature. They can, 
however, possess hydrolyzed strand cells that are hypothesized to function in 
water conduction and/or storage. Characterization of these cells has mostly 
utilized sectioning techniques, which have not completely resolved the differences 
observed among strand cell morphologies, particularly as regards pit anatomy and 
wall architecture. In this study, cell maceration techniques have been used to 
prepare whole cells for study with SEM and optical microscopy. This technique 
has enabled close examination of the external and internal walls of the cells for 
elucidation of pit anatomy and wall architecture, as well as comparisons of cell 
shapes and sizes among taxa. Six taxa representing the different types of strand 
cells found in the liverwort suborder Pallaviciniineae and the basal liverwort 
Haplomitrium have been studied. The moss Plagiomnium was included for 
comparative purposes. The study found that the Haplomitrium and Pallavicinia 
type strand cells differ only in the deposition of secondary wall material in the 
latter. The actual wall perforations found in both cell types develop from the 
deterioration of the plasmodesmata. Hattorianthus, in contrast, is unique among 
the taxa of the suborder in depositing thickened walls without plasmodesmatal 
perforations. 

103 SEED SET IN ARTIFICALLY ESTABLISHED POPULATIONS OF HYMENOXYS 
ACAULIS VAR. GLABRA (LAKESIDE DAISY). 
Jennifer Butler and Elizabeth J. Esselman. Southern Illinois University, 
Edwardsville. 
Hymenoxys acaulis is distributed from western Canada southward to California, 
east through the western Great Plains, and southeast into Texas. Five varieties 
have been described but only var. glabra (Lakeside Daisy) is threatened. Two 
locations of Lakeside daisy occur in the United States and few in Canada along 
the south shore of Manitoulin Island and Bruce Peninsula. Lakeside Daisy is 
considered a Great Lakes endemic (DeMauro, 1993). The U.S. Fish & Wildlife 
Service listed Lakeside Daisy as threatened in 1988. Recently there have been 
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artificially established populations of Lakeside daisies in Illinois as part of a 
recovery plan for the species. These populations are located at Lockport and 
Romeoville prairies. The purpose of this study is to measure the success of these 
artificially established populations by measuring the production of viable seeds. 
Previous Studies have shown that natural populations on average produce 46.9% 
(sd '«±15.1) viable seeds (US Fish & Wildlife Service, 1990). Controlled crosses 
with no pollen limitation have shown 45% viable seed production (DeMauro, 
1993). The Lockport prairie population showed 20.98% (sd '«±18.12) viable 
seeds, while the Romeoville prairie population showed slightly higher seed 
viability counts with 26.56% (sd '«±14.32). 

104 *VEGETA TIVE REPRODUCTION OF SCHOENOPLECTUS HALLII AND S. 
SAXIMONTANUS. 
Jason Kearns and Marian Smith Department of Biological Sciences, Southern 
Illinois University Edwardsville. 
Schoenoplectus hallii and S. saximontanus are rare in North America and of 
conservation concern in every state in which they occur. Although S. 
saximontanus extends farther west than S. halli, they are sympatric in six states in 
the central portion of their range in the U.S. The two species are indistinguishable 
vegetatively, but style and achene characteristics are distinctive. The objective of 
this study was to compare root formation from culm inflorescence nodes in both 
species, as well as culms treated with a rooting hormone versus untreated culms. 
Plants were grown in the SlUE greenhouse and culm nodes were anchored to 
damp soil with small wire loops. Both species produced roots at the culm nodes 
when the nodes were kept in contact with moist soil. There was no significant 
difference in root production between species or between nodes that were treated 
with rooting hormones and those that were not. This information may be useful for 
the production of vegetative ramets to be used for scientific study or for 
reintroduction of the species to former or new population sites. 

105 *IMPORTANCE OF EARL Y SPRING GROWTH ON THE SUCCESS OF GARLIC 
MUSTARD (ALL!ARIA PETIOLATA) 
Megan. J. Timpe and Roger C. Anderson. Illinois State University 
In deciduous forests in eastern North America, many non-indigenous species 
such as garlic mustard take advantage of the available light in the spring before 
the tree canopy closes. We examined the effect of experimentally retarding 
growth of second-year garlic mustard plants in early spring on their vegetative 
growth and reproductive success. In March 2003, 60 plants from a forested area 
in the ParkLands Foundation Merwin Preserve (Mclean County, Illinois) were 
assigned to three treatments and a control. Plants were grown in a growth 
chamber under colder temperatures than plants received in the field and were 
returned to the field on April 3rd, 13th, or 23rd 2003. On May 29th 2003, plants 
were harvested and leaf area, stem heights, and mature fruits were counted as a 
measure of success. There was a non-significant trend for treatment plants to 
produce less fruit mass per plant and invest a smaller portion of their resources to 
fruit production than control plants as a function of the length of time they spent in 
the growth chamber. These results suggest that the cost for retarded phenology 
may not be registered in terms of vegetative growth but rather in fruit production. 
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106 COMPETITION BETWEEN FIRST- AND SECOND-YEAR GARLIC MUSTARD 
PLANTS (ALLIARIA PETIOLATA BRASSICACEAE) AND NATIVE 
VEGETATION. 
Jonathan Bauer, Roger Anderson, and M. Rebecca Anderson. Illinois State 
University. 
Garlic mustard is a Eurasian biennial herb that is invasive in deciduous forests in 
northeastern United States and adjacent southern Canada. Garlic mustard 
appears to successfully compete with and displace native understory species. We 
studied garlic mustard in 2 forested areas at Parklands Foundation’s Merwin 
Nature Preserve in McLean County, Illinois. In each forested area, 2 study blocks 
were located within stands of garlic mustard. Each block contained 60 plots 
measuring 2.5 by 2.5 m. In May and early June of 2004, percent cover was 
estimated for all species rooted within a 50 x 50 cm quadrat located in the center 
of each plot. Data were log transformed. Cover of first-year and second-year 
garlic mustard plants was negatively correlated (r = -0.326, p<0.0001) and total 
cover of native species was negatively correlated with cover of second-year garlic 
mustard plants (r = -0.257, p<0.0001). There was no significant correlation 
between cover of first-year garlic mustard plants and cover of native plants. This 
suggests that competition with second-year garlic mustard plants is an important 
factor in establishment of first-year plants, but competition with native vegetation 
may limit survival in the second year. 

107 *TRANSMISSION OF FUNGAL ENDOPHYTES IN SEEDS OF FESTUCA 
OBTUSA. 
Justin A. Cummings and Andrew S. Methven. Eastern Illinois University 
Many plants have mutualistic associations with fungal endophytes. Studies of 
these relationships have shown that these associations provide a selective 
advantage for plants which can be passed on to future generations. Festuca 
obtusa is a cool season grass that is commonly infected by fungal endophytes 
that correspond to asexual forms belonging to the genus Neotyphodium {Fungi 
Imperfecti). This project was designed to ascertain: 1) the percentage of 
transmission of endophytes from infected tillers to seeds; 2) whether differing 
periods of cold stratification improve seed germination; and, 3) the percentage of 
infection in seedlings. Seeds of F. obtusa collected in summer 2003 were 
subsequently divided into four lots: 1) one lot was used as a control for detection 
of fungal endophytes in seeds; 2) one lot was germinated and grown without cold 
stratification; 3) one lot was germinated and grown after six weeks of cold 
stratification; and 4) one lot was germinated and grown after twelve weeks of cold 
stratification. Seedlings were subsequently grown for six to eight weeks, 
harvested, and inspected for infection. Fungal endophytes were found in 100% of 
the seeds collected from infected tillers, the percentage of seed germination 
increased with longer periods of cold stratification, and 100% of the seedlings 
were infected with the fungal endophyte. 
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108 TIMING OF RADICAL CUTTING AND THE NECESSITY OF HERBICIDE 
TREATMENT IN THE CONTROL OF EUONYMUS FORTUNE!. 
Amy Rogers and Kurt Schulz. Southern Illinois University Edwardsville. 
Several invasive exotic evergreen vines (Euonymus fortunei, Hedera helix, Vinca 
minor and Lonicera japonica) appear to damage to native species populations. 
One of the worst of these is purple wintercreeper {Euonymus fortunei). This very 
aggressive vine not only carpets forest understories, but also climbs trees and 
buildings. Very little coordinated research has focused on control methods for this 
invasive plant. The objective of this project was to test different control methods 
featuring cutting and glyphosate herbicide application on Euonymus fortunei 
established on the Southern Illinois University Edwardsville Campus. Previous 
work on the invasive shrub Amur honeysuckle {Lonicera maackii) had shown that 
early spring pruning greatly damaged this shrub and magnified the effect of 
herbicide treatment. We treated plots of Euonymus fortunei wWn radical cutting or 
cutting plus glyphosate herbicide application in May, August and October 2004. 
We found that there is a strong interaction between month of treatment and 
herbicide application. Euonymus fortunei responds most strongly to treatments in 
August and October rather than treatments in early spring. This is opposite the 
response of Amur honeysuckle, which was most damaged by spring cutting. Both 
the time of cutting and the necessity of herbicide treatment must be considered to 
significantly reduce populations of invasive Euonymus fortunei. 

109 *MORPHOLOGICAL DIFFERENCES BETWEEN SCHOENOPLECTUS 
SAXIMONTANUS AND SCHOENOPLECTUS HALLII USING A SCANNING 
ELECTRON MICROSCOPE. 
Allan Ange, Betsy Esselman and Marian Smith. Southern Illinois University 
Edwardsville. 
Schoenoplectus hallii and S. saximontanus are sedges that exist on the edge of 
sandy ponds in fields where livestock tend to trample them into the soil. Although 
the distribution of S. saximontanus extends farther W than that of S. hallii, their 
ranges overlap in six Midwestern states. Recently, the species were discovered at 
the same location in OK, and the existence of a hybrid species was verified. The 
species are difficult to distinguish vegetatively; however, close examination 
reveals structural differences in the achenes and the stigmas of the plants. In our 
study, we examined morphological differences between S. hallii and S. 
saximontanus using a Scanning Electron Microscope. Characteristics of the stem, 
orthostichy of the inflorescence bracts, and the external structure of pollen grains 
were determined. Examination of the stem revealed different ridge patterns; 
however, pollen grains and the orthostichy of the bracts appeared to be identical. 
These studies should be extended to Ss X Sh hybrids so that these characters 
may be used to distinguish them from the parent species. 

110 *TESTING THE EFFECTS OF CA TERPILLAR SALIVARY ENZYMES ON 
TOMATO PLANT DEFENSES. 
James White, Spencer Williams and Richard O. Musser. Western Illinois 
University. 
Leaves of tomato plants were wounded with scissors and then treated with 
Helicoverpa zea (tomato fruit worm) labial salivary gland extracts, autoclaved 
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salivary extracts, leucine amino peptidase (LAP) purifed from caterpillar salivary 
glands or water. Four days later the tomato leaves were maesured for anti¬ 
herbivore defenses such as trypsin inhibitor and polyphenol oxidase. Tomato 
plants wounded and treated with purified LAP had significantly higher levels of 
trypsin inhibitor and polyphenol oxidase. In addition caterpillars that fed on leaves 
treated with LAP had signifcantly the lowest body weights. 

111 ^EVIDENCE THA T INSECT SALIVA MEDIA TES CROSS-RESISTANCE IN 
BEAN PLANTS 
Kimberly G. LeCompte, Spencer Williams and Richard O. Musser. Western Illinois 
University. 
Herbivory of various insects can induce immune-like plant defenses such as 
protease inhibitors. Cross-resistance induced by corn earworm, Helicoverpa zea, 
and Mexican bean beetle, Epilachna varivestis, was studied in the Pinto bean 
plant. Mexican bean beetle adults and 6th instar corn earworm caterpillars were 
allowed to feed on Pinto bean plants of differing ages, and then analyzed for plant 
anti-herbivore defenses. Plants were also mechanically wounded with scissors to 
simulate insect herbivory and treated with glucose oxidase, a salivary component 
of H. zea and ribonuclease A, an oral secretion of E. varivestis, and then analyzed 
for plant defenses. 

112 *TALLOW GERMINA TION RA TES AND SPECIES COMPOSITION IN SOILS 
FROM A LOUISIAN FLOATING MARSH. 
J. R. Inczauskis, L. L. Battaglia. Southern Illinois University at Carbondale. 
Chinese tallow {Triadica sebifera) is an invasive tree in the floating marshes of 
Louisiana. Prior studies have shown that tallow is most abundant where Morelia 
cerifera, a native nitrogen-fixing shrub, is present. It is unknown whether this is 
due to high seed dispersal into the thickets, reduced competition with herbaceous 
species, or if soil features of the thicket promote its germination. We collected soil 
from three dense Morelia thickets, three sparse thickets, and three open marsh 
sites. Tallow seeds were collected in the field, cold-stratified, and sown into flats 
containing the soils. Seed germination was highest in soils taken from dense 
Morelia thickets; few seedlings emerged from the open marsh soils. Aboveground 
biomass and diversity of seedbank recruits exhibited an inverse relationship with 
number of tallow germinants. Germination patterns did not change after harvest of 
standing vegetation. Collectively, our results suggest that soil chemistry of dense 
Morelia thickets, rather than high dispersal rates or herbaceous competitors, drive 
tallow germination in floating marsh communities. 

113 LICHEN COMMUNITY STRUCTURE ON GRA VESTONES: WHENCE COMETH 
THE LICHENS? 
Nicole H. Boggis, Brian W. Craven, Jason B. Cunningham, Annette M. Furgiuele, 
Evanielis U. Grissom, Vincent P. Hustad, Kenneth T. Hyde, Sean C. Jones, Isaac 
T. Klaus, April L. McDonnell, Vincent W. Millhoff, Valerie L. Norman, Trina M. 
Ryan, Glen T. Stier, Jason A. Womack, Matthew M. Zmich, Scott J. Meiners, 
Brent E. Wachholder, Andrew S. Methven. Eastern Illinois University. 
Previous studies of lichen community structure in Shilo Cemetery, Coles County, 
Illinois, revealed that acid deposition limits growth of pollution-tolerant lichens on 
headstones in the cemetery. Most of the species observed on headstones are 
primarily corticolous lichens and none are considered uncommon or rare. We 
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hypothesize that the relatively long distance to other rock substrates, and the 
relative proximity of mesic woodlands, combined with decades of moderately high 
atmospheric sulfur dioxide pollution, has resulted in a facultative saxicolous lichen 
community dominated by common, pollution-tolerant corticolous lichens. In 
addition, occasional disturbance of lichen communities (e.g., headstone cleaning) 
may eliminate species that arrive through infrequent, long-distance or random 
dispersal events, and thus favor species that can readily colonize stones from 
established populations on trees along a wooded stream to the west and north of 
the cemetery. It is possible that this colonization effect, where the wooded stream 
serves as a reservoir for primarily lignicolous lichens, accounts for total cover and 
species richness observed on headstones. However, the close proximity to the 
stream argues that humidity, rather than proximity to source populations, 
influences lichen species richness and cover on headstones. 

114 USING HISTORICAL LAND SURVEYS TO DETERMINE HABIT A T CHANGE. 
Jason lsbell\ Jean Huffman^, \r\ox College, ^Florida Department of 
Environmental Protection. 
Land managers must choose a goal to aim for when restoring habitat, whether it is 
to optimize habitat for particular species or to restore it to a historical period. The 
latter has been chosen by the managers of the St. Joseph Bay State Buffer 
Preserve near Port St. Joe Florida. The objective is to return the lands of the 
preserve to the state in which they would have been found before European 
settlement. The best management practices are chosen by comparing the current 
state of the lands to the earliest recorded account of the property. The land survey 
completed by Clement in the 1830’s contains field notes that include data on 
general habitat types found near section markers, as well as species and DBHs of 
trees used for bearing points. This data, when compared to that of the habitat 
types and trees found near the section markers today, reveals the large change in 
habitats that have been caused by logging, replanting, and suppressing fire. The 
amount, and kind, of changes found for individual areas will allow resource 
managers to more effectively restore the lands of the St. Joseph Bay State Buffer 
Preserve. 

Cell, Molecular, and Developmental Biology 

115 *EXAMINING ADAPTIVE EVOLUTION ACROSS THREE LINEAGES OF L1 
RETROTRANSPOSABLE ELEMENTS WITHIN FISH GENOMES. 
Andrew M. Robertson , Darshna Phogat, Janice L. Harrison, Stephanie M. 

Adams, and David D. Duvernell. Southern Illinois University Edwardsville. 
Retrotransposable elements are a diverse and ancient component of all 
eukaryotic genomes. The L1 family of non-long terminal repeat retrotransposons 
is prominent in all vertebrates and constitutes the majority of elements within 
mammals. Mammalian L1 elements exhibit a high degree of homogeneity; on the 
contrary, L1 elements in fish display extensive sequence diversity, comprising 
multiple coexisting lineages within the genome. L1 elements are known to 
replicate by way of inserting DMA copies of RNA transcripts into the host genome, 
relying on the utilization of host genome factors. Previous research has indicated 
that human L1 elements have undergone adaptive evolution within protein¬ 
encoding regions, hypothetically in response to protein-host factor interactions. In 
this study we seek to find similar adaptive patterns in the proteins encoded by a 
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related family of elements within fish genomes. Episodes of adaptive divergence 
are indicated by elevated nonsynonymous/synonymous (dN/dS) ratios when 
plotted against a phylogeny of element lineages. Sequence analyses 
accompanied by select dN/dS ratio analyses should allow us to further examine 
the molecular evolution of L1 retrotransposon lineages in fish genomes. 

116 TOWARDS THE IDENTIFICA TION OF DOMINANT SUPPRESSORS OF FOG-1 
USING A GENETIC SUPPRESSOR SCREEN IN THE MODEL ORGANISM, 
CAENORHABDITIS ELEGANS. 
Brittany Mitchell, Lindsay Griffin, Meaghan Bychowski, and Kristin Douglas. 
Augustana College 
C. elegans is a non-parasitic nematode species widely used in biomedical 
research in both genetic and developmental studies. We are using this model 
system to study how germ cells differentiate during development. Previous 
research has shown that a key player in this developmental decision is a gene 
called fog-1. In fog-1 mutants, all germ cells become oocytes - even in males. 
Thus, FOG-1 is necessary for spermatogenesis. The FOG-1 protein is a member 
of the cytoplasmic polyadenylation element binding (CPEB) protein family. CPEB 
proteins in other species have been shown to regulate translation of target 
mRNAs. There is additional genetic evidence suggesting that the FOG-1 protein 
works in a complex. Thus, FOG-1 is thought to work in a complex of proteins in 
primordial germ cells to translationally regulate spermatogenesis in C. elegans. To 
better understand how FOG-1 regulates spermatogenesis, we would like to 
identify proteins that interact with FOG-1 or regulate its activity. To do this, we will 
use a genetic tool called a suppressor screen. We will be identifying dominant 
suppressors of fog-1 in this screen. The first step of this ongoing project is to 
generate mapping strains that will be used to determine the genetic location of 
suppressor mutations we identify. Vertebrate species, like ourselves, also have 
CPEB proteins. However, very little is known about their function in the cell or 
their role in development. The basic research that we perform to understand 
FOG-1 function in C. elegans might provide insights into how this family of 
proteins works in other species. 

117 *DEVELOPMENT OF SINGLE NUCLEOTIDE POL YMORPHISM MARKERS TO 
DIFFERENTIATE BETWEEN TWO SPECIES OF KILLIFISH LOCATED IN A 
HYBRID ZONE. 
Jason A. Fonoti, Dustin Hanks, David D. Duvernell. Southern lllinios University 
Edwardsville. 
The black-striped topminnow {Fundulus Notatus) and the black-spotted 
topminnow {Fundulus Olivacious) are two closely related killifish species with 
broad overlapping geographic distributions that extend throughout the Midwestern 
United States. Across most of their ranges, the two species never encounter one 
another because they are isolated in their respective preferred habitats. However, 
the potential for hybridization between these species is realized in places where 
their preferred habitats intersect. We have developed diagnostic genetic markers 
that can be employed to discriminate among parental and hybrid individuals. 
Three nuclear genes were sequenced, and single nucleotide polymorphisms 
(SNP’s) that differentiate the two species were identified in each gene. Restriction 
enzyme analysis protocols were developed to screen population samples for 
diagnostic SNP’s at each locus. These SNP genetic markers represent an 
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improvement over microsatellite markers, which we have previously employed, 
because SNP’s are less prone to homoplasy and consequently more definitive. 

118 IMMUNOHISTOCHEMICAL LOCALIZATION OF THE SEROTONERGIC 
ACTIVITY IN THE GIZZARD OF LUMBRICUS TERRESTRIS. 
Kevin Krajniak, Stephanie Knebel, Sara Sawyer. Southern lllinios University 
Edwardsville. 
Serotonin (5-hydroxytryptamine) is a biogenic amine that modulates smooth 
muscle contractions of the crop-gizzard of the earthworm, Lumbricus terrestris. 
Investigations into the nature of the serotonin receptor in the earthworm crop- 
gizzard suggest that the receptor is pharmacologically related to the mammalian 
type 2 receptor. The presence of serotonin in the worm central nervous system 
has been confirmed by immunohistochemistry, however its occurrence in the 
periphery has not been examined. In this study we investigated the 
immunohistochemical localization of this biogenic amine in the gizzard. Cryostat 
sections of gizzard were stained with an anti-serotonin antiserum and double 
stained with the nuclear stain Hoeschst. Serotonin immunoreactivity was seen in 
the circular and longitudinal muscle layers of the gizzard. The greatest intensity of 
staining was observed in the circular muscle layer, but this was also where the 
highest concentration of cell bodies was seen, as confirmed by nuclear staining. 
Thus we conclude that serotonin is present in both the longitudinal and circular 
smooth muscles. These data along with the pharmacological data suggest that 
serotonin is involved in the control of the earthworm digestive tract motility. 

119 TEMPORAL CONTROL OF DIVISION AND MACROSTOMAL 
DIFFERENTIATION IN TETRANYMENA VORAX. 
Nydia M. Cabrera, Suzanne McCutcheon, and Howard E. Buhse, Jr. University of 
Illinois at Chicago. 
When stationary-phase microstomal cells are washed and placed in inorganic 
medium they divide. When these same cells are placed in stomatin, a 
transforming principle released by a potential prey, Tetrahymena pyriformis, they 
differentiate into carnivorous macrostomal cells. Macrostomal differentiation is 
synchronous in that by 420 minutes 70-95 percent of the cells differentiate, while 
the average cell in the population differentiates 360 min post-stomatin treatment. 
We hypothesize that washing stationary microstomal populations of cells in 
inorganic medium triggers the start of a division cycle that can be over ridden by 
subjecting cells to the transforming principle stomatin. Furthermore, we speculate 
that at some point the inorganic medium washed cells will reach a “point of no 
return” when in spite of the presence of stomatin they will divide and not 
differentiate. To test this hypothesis we subjected washed microstomal cells to 
stomatin at 30 minutes intervals following suspension inorganic medium. Results 
show that the levels of differentiation remained high for about 60 minutes and 
thereafter fell significantly. The average cell reached “the point of no return” 
around 160 min post-wash when 50% of the population divided rather than 
differentiated into the macrostomal form. 
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120 *ANALYSIS OF L1 LINEAGES OF RETROTRANSPOSABLE ELEMENTS IN 
THE ZEBRAFISH GENOME 
Shawn C. Kunkel, Sanaa Alam, David D. Duvernell. Southern Illinois University 
Edwardsville. 
Retrotransposable elements (RE) have an ancient and diverse history in 
Eukaryotic genomes. The process of RE insertion occurs by the incorporation of 
DNA copies into the genome through reverse transcription of their RNA templates. 
Upon replication of their genetic material and due to their mobility in the genome, 
RE’S can affect the phenotype of the host thus allowing for natural selection to act 
on inserted elements. In the genome there is a dynamic steady-state between 
loss and acquisition of elements and the age distribution of individual inserts can 
be used to draw inferences about the impacts of element activity on host fitness. 
Drawing upon population genetics theory, we can use the frequency distribution of 
element inserts to look at the age distribution of recently inserted elements. 
Analysis of the mammalian genome has shown that most inserts are ancient, 
having spread to all the individuals in the population. Utilizing the zebrafish (Danio 
rerio) genome database to identify LI element inserts, we devised insert-specific 
PCR-based assays for screening the presence/absence of homologous elements 
in a zebrafish population sample of 30 specimens. From the study data gathered, 
we observe that many of the inserts are polymorphic and rare which indicates 
recent insertion into the genome contrasting the mammalian data. 

121 *THE INTEGRIN EXPRESSION PA TTERN OF RETINAL PIGMENT 
EPITHELIAL CELLS. 
J. Fredericks, A. Baich, P. Wanda, S. Sawyer. Southern Illinois University 
Edwardsville. 
Age-related macular degeneration (ARMD) is the loss of vision that results from 
the deterioration of the macula of the retina. To date, the exact cause of ARMD is 
not known. A possible cause of ARMD may the loss of adhesion of the retinal 
pigment epithelial (RPE) cells to the underlying Bruch’s membrane. This type of 
cell-substrate adhesion is mediated by integrins. Integrins are composed of 
heterodimeric transmembrane proteins consisting of one <p> and one <p> 
subunit, and the complement of integrins on a cell determines the substrates to 
which that cell can attach). On the cytoplasmic side, integrins connect to the 
cytoskeleton through a variety of different structural and signaling proteins. Thus 
integrin- mediated adhesion can regulate a number of signaling pathways in the 
cell. In this study, we have begun to categorize the types of integrins in the RPE 
cell line AG-19 in order to understand the role of integrins in ARMD. As 
characterized by immunocytochemistry, AG-19 cells grown on vitronectin express 
high levels of the integrins <p>-3, <p>-2 and <p>-3, smaller levels of <p>-1, <p>- 
5, and <p>-v, and very small levels of <p>-5. To determine if the integrin 
complement of AG-19 cells is altered in response to different substrates, we will 
determine the levels of the same integrin subunits on AG-19 cells grown on 
collagen and also on fibronectin. We also plan to compare these results to the 
integrins expressed in human RPE cells obtained from sections of a human retina. 
This is the first comparative study of the integrins present in RPE cells and is the 
underpinning of future studies on the role of integrins in RPE cells and ARMD. 
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122 *CA TERPILLARS SALIVAS EFFECT ON THE GENOMIC RESPONSE OF 
SOLANACEOUS PLANTS. 
Tyler Lomax, Henry Lee, Spencer Williams, James White, Richard O. Musser. 
Western Illinois University. 
Helicoverpa zea caterpillar salivary enzyme glucose oxidase (GOX) can inhibit 
wound-inducible nicotine production in tobacco, Nicotiana tabacum. We examined 
whether salivary gland extracts of Helicoverpa zea would alter gene expression 
on a genomic scale in tobacco, Nicotiana tabacum and whether GOX could 
suppress wound-inducible defenses of another Solanaceous plant, tomato 
Lycopersicon escuientum. 

123 *MOLECULAR RESPONSE OF TOMA TO PLANTS TREA TED WITH 
CATERPILLARS AND APHIDS. 
Joseph Sherman, Spencer Williams, Richard O. Musser. Western Illinois 
University. 
Insect herbivore oral secretions affect plant anti-herbivore defenses, growth, 
phytopathogen resistance, and differential responsiveness to various herbivory 
types. My research is to identify tomato plant gene expression patterns in 
response to herbivory by insects with chewing mouthparts such as caterpillars 
and insect with peircing sucking mouth parts such as aphids. 

124 *INTEGRINS AND INTEGRIN-ASSOCIATED PROTEINS IN THE HYDROID, 
HYDRA LITTORALIS AND SEA ANEMONE, AlPTASIA PULCHELLA. 
N. Uhl, S. Sawyer. Southern Illinois University, Edwardsville. 
Animals in the phylum Cnidaria (sea anemone, coral and jellyfish) are relatively 
simple animals that consist of two epithelial tissue layers and an acellular 
mesoglea layer. Cnidarians were the first metazoans to possess true tissue layers 
in the form of epithelial layers. Integrins are a necessary component of an 
epithelium, and these proteins mediate attachment between cells and their 
underlying substrate. Integrins are transmembrane proteins with an alpha and a 
beta subunit. On the cytoplasmic side of the lipid bilayer, integrins bind to a 
multitude of proteins, including focal adhesion kinase (FAK) and paxillin. These 
integrin associated proteins function in either signaling or connecting integrins to 
the cytoskeleton. Although molecular sequences for integrin have been identified 
from Cnidarians, the function of these proteins in Cnidarians has not been 
investigated. We have identified an approximately 120 kDa protein from tissue 
extracts from both Hydra littoralis and the sea anemone, Aiptasia pulchella that 
cross-reacts with an anti-BI integrin antibody. We have identified, by 
immunoprecipitation using an anti-FAK antibody, an approximately 125 kDa 
protein in the tissue extract from both animals. In addition immunoprecipiation 
using an anti-paxillin antibody identifies a 60 kDa protein tissue extract from 
Hydra. In conclusion, both an integrin protein and integrin adhesion complex 
proteins have been identified from two different species of Cnidarians. Further 
research, will investigate the tissue localization of these proteins as well as study 
functional of these proteins. 
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125 EXAMINING THE IN VIVO OLIGOMERIZATION STA TE OF THE ER 
CHAPERONE GP96. 
Bartik, MR, McQuade, KL. Bradley University. 
Gp96 is a homodimeric chaperone protein from the Hsp90 family. We have 
shown previously that gp96 self-assembles into higher order oligomers when 
heated in vitro to temperatures above 42°C and that assembly is inhibited by ATP. 
We are currently examining whether such homooligomers exist in vivo. 
Interestingly, our preliminary experiments have shown that oligomers larger than a 
dimer can be observed in Chinese Hamster Ovary (CHO) cells grown at 37°C and 
subsequently treated with the membrane permeable, covalent crosslinker DSS. 
Analysis of lysates by SDS-PAGE and immunoblotting indicates that these 
oligomers are similar in size to those observed for heat-treated gp96 in vitro. We 
are now testing whether the extent of oligomerization is affected by heat stress, 
ATP depletion, or treatments known to upregulate gp96 expression, including the 
drugs antimycin A and tunicamycin. 

Chemistry 

126 *INVESTIGATING THE ROLE OF SALT BRIDGES IN THE STABILITY OF THE 
HEAT SHOCK PROTEIN GRPE FROM E.COLI. 
Afaq Zraikat, Andrew Mehl. Knox College. 
The GrpE heat shock protein from E.coli is a dimer that is composed of two 
monomers each of which contributes one alpha-helix that come together to form a 
long tail at the NH2-terminal end. Each monomer also contributes two alpha- 
helices that form the 4-helix bundle. To investigate the role of salt bridges in 
stabalizing the homodimer, site-directed mutagenesis was utilized to target 
potential salt bridges; two double mutants (E94A/E48A and E94A/E68A) were 
generated. Circular Dichroism (CD) studies were performed to analyze for 
secondary structure and the results showed that the E94A/E48A mutant posessed 
secondary structure and thus is thought to be folding properly. Wild type GrpE 
was also purified and CD studies were performed on it for a control to compare 
with the mutant. A lysine mutant (E94K) has also been constructed, creating a 
charge-charge repulsion in the structure to see if an individual monomer might be 
produced. The chaperone DnaK interacts with GrpE asymmetrically, so the goal is 
to determine why the GrpE protein exists as a dimer if it interacts with DnaK 
asymmetrically. The E94K mutant protein is currently being purified and CD 
spectra will be obtained for the mutant. 

Earth Science 

127 GISCI AND GEOPHYSICAL MAPPING TECHNOLOGIES APPLIED TO 
ARCHAEOLOGICAL INVESTIGATIONS AT MITCHELL SPRINGS RUINS, 
SOUTHWESTERN COLORADO. 
Steven Di Naso, Harvey Henson, Vincent Gutowski, Donald Dove. Eastern Illinois 
University. 
Examination of areas known to contain pueblo ruins (c.a. AD900 - AD 1000) on 
private lands in Cortez, Colorado, have provided a unique opportunity for 
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collaborative efforts between archeologists, geographers, and geophysicists. Non- 
intrusive mapping and exploration methodologies have allowed recognition of 
subtle surface and buried structures with little or no disturbance to the sites, 
thereby preserving such features for later generations. Technologies included a 
precision topographic survey with total stations, accurate monumentation using 
RTK GPS, and subsurface profiling using resistivity instrumentation, 
magnetometers and ground penetrating radar. The establishment of accurate 
horizontal and vertical control, detailed site topography, placement of excavation 
units, and grid development are all fundamental tasks on a working archaeology 
site. This site is unique in that all features have been surveyed to real-world 
coordinates at decimeter accuracy, allowing future researchers to work off 
established monuments. Subsurface exploration, using geophysical instruments, 
focused archaeologists efforts to determine the location of buried structures such 
as pueblo walls and fire pits, thus minimizing time in the field and area of ground 
disturbed. Test pits in areas identified by the non-intrusive mapping and profiling 
techniques proved the methodologies to be quite accurate in determining the 
location of buried dwelling structures. 

Environmental Science 

128 *SURVEILLANCE OF MOSQUITOES FOR WEST NILE VIRUS IN 
MCDONOUGH COUNTY, ILLINOIS. 
Abigail Michels and Kenneth W. McCravy. Western Illinois University. 
Mosquitoes in the genus Culex are important vectors of West Nile virus (WNV). 
Gravid traps were used to collect female C. pipiens and C. restuans at four 
locations (south Macomb, north Macomb, Bushnell, and Colchester) in 
McDonough County, IL from August to October 2004. Mosquitoes were tested 
using WNV antigen panel assays. We collected a total of 1997 gravid C. pipiens 
and C. restuans. Highest trap catches were at Bushnell (53.4 mosquitoes per 
trap-night) and north Macomb (49.3 per trap-night). Peak mosquito captures 
occurred in early to mid-September. Sixty groups of mosquitoes were tested using 
antigen panel assays, with a mean of 33.3 mosquitoes per group. All assays were 
negative. These results suggest that Culex mosquitoes are abundant in the larger 
population centers of McDonough County, but infection rates of mosquitoes with 
WNV are low. This study will continue in 2005-06. 

129 *LAND USE CHANGE IN THE RIPARIAN CORRIDORS OF THE PI AS A CREEK 
WATERSHED. 
P. Bhattarai, S. Hu and W. Retzlaff. Southern Illinois University Edwardsville. 
The Piasa Creek Watershed (PCW) is spread over 34,000 hectares in portions of 
Jersey, Madison and Macoupin Counties in Illinois. Investigation by researchers 
has confirmed a decrease in population offish species that thrive on solid 
substrate and an increase in population of fish species that flourish under high to 
heavy silt conditions in the PCW. Different land use practices in and around the 
drainage of a watershed may have altered the rate of sedimentation. The negative 
impacts of land use can be attenuated by stream bank vegetation (width of the 
riparian corridor). Land use in the riparian corridor was analyzed using aerial 
photographs (for the years 1941 and 1968) and DOQQ imagery (for the year 
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1998) in one of the sub basin of the PCW. Although the sub-basin overall has 
experienced decreased agricultural land use and increased forest cover, the 
riparian corridor has experienced a different land use. In the riparian corridor there 
has been an increase in agricultural land use from 78 to 83% and a decrease in 
forest cover from 19 to 14%. These results suggest that it is absolutely essential 
to understand the characteristics of the riparian corridor to understand impacts of 
land use change. 

Health Science and Microbiology 

130 *OXYTETRACYCLINE HAS EFFECTS ON MURINE IMMUNE FUNCTION. 
M. Goodman, M. Gooch, J. Knolhoff, G. DeLaney, S. Khazaeli and D.J. Kitz. 
Southern Illinois University Edwardsville. 
Antibacterial antibiotics are often used in animal feed where they act as growth 
factors, speeding up the weight gain seen in domestic animals. Oxytetracycline 
(Pfizer) is commonly included in animal feed as a suppliment, and we have 
recently determined some of its effects on murine immune function. This drug was 
found to have little effect on fungicidal activity by either neutrophils or 
macrophages elicited by thioglycoglycolate (Difco). Oxytetracycline effect on 
delayed type hypersensitivity response to the sensitizing chemical 
dinitrofluorobenzene (Sigma) was determined, as was the ability of the drug to 
enhance organ clearance of candidal yeasts following intravenous injection. 
Clearance was somewhat enhanced from liver and spleen, but not in the kidneys. 
Perhaps use of oxytetracycline as a suppliment in animal feed boosts weight gain 
thru enhanced immune response as well as effects on their normal flora. 
Continued study will be carried out to further elucidate the contribution of 
oxytetracycline to enhanced murine immune response. This work was supported 
in part by the LS-AMP Scholar's Program. 

131 *BORIC ACID AND ITS DERIVATIVES INHIBIT MOLD GROWTH. 
M. Goodman, R. Culbreath, N. Farley, J. Hard, K. Walley, S. Khazaeli and D.J. 
Kitz. Southern Illinois University Edwardsville. 
The wide use of cellulose based insulation materials has been accompanied by 
problems with mold growth and spoulation. Boric acid and its derivatives including 
octoborate have been used to treat cellulose used as insulation to prevent mold 
and insect growth, in addition to acting as a fire retardant. Using a number of 
deuteromycetous fungi isolated from plant material and soil on the SlUE campus, 
we found that 0.5-3.0% boric acid or octoborate in Sabouraud's dextrose agar 
(Difco) completely inhibited mold growth. Using commercial cellulose insulation 
material (Blue Sky Manufacturing Inc.) treated with 12-15% boric acid (by weight), 
5.0 gram amounts were placed in plastic sandwich bags at several temperatures 
(25 and 37 C) and with varying amounts of sterile distilled water, then sprayed 
thru a 25 gauge needle with 50,000 mold spores produced no visible mold 
colonies over 1-2 weeks incubation. These findings are consistent with the many 
published reports indicating that boric acid is the least-toxic biocide that can 
effectively inhibit mold growth. 
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132 ^EFFECT OF COLD WATER AROUSAL ON AUDITORY AND VISUAL 
REACTION TIMES IN COLLEGE STUDENTS. 
Ryan Johnson, Charles Gonzales, and Donald Shaw. Augustana College. 
Reaction time is the delay between when the stimulus is presented and when a 
person reacts to it. Reaction time is influenced by arousal factors. Arousal is the 
state of alertness, wakefulness, and activation caused by nervous-system activity. 
Whether or not cold water stimulation on the face can serve as an arousal factor 
that affects reaction time is still unknown. In this study, we investigated reaction 
time by splashing cold water on the face for auditory and visual tasks. Both 
auditory and visual response time were tested under control and experimental 
conditions. In the control conditions, subjects performed reaction time tests in the 
absence of arousal stimuli. In the experimental condition, the subjects were 
exposed to cold water facial stimulation prior to performing the reaction time tests. 
The BIOPAC systems, Inc. computer program was used to measure auditory 
reaction time while a reaction time ruler was used to measure visual reaction time. 
Cold water treatment significantly decreased reaction times in the auditory and 
visual tests. Specifically, the reaction time significantly decreased from 228 to 217 
and 221 to 211 msec, in two separate pseudo-random trials. Similarly, the 
reaction time decreased significantly from 188 to 179 and 186 to 179 msec in the 
fixed-interval trials. Finally, the reaction time significantly decreased from 178 to 
165 msec in the visual test. The level of significance used for all data analyses 
was 0.05 and all treatment groups had 37 subjects. These results suggest cold 
water is an arousal factor and it alters reaction time for both auditory and visual 
stimuli. 

133 *THE DNA SEQUENCE OF A MUTA TED GALR GENE IN ESCHERICHIA 
COLL 
Alton E.A., McCommas S.. Southern Illinois University Edwardsville. 
A correlation between a diet high in fruits and vegetables, and a lower incidence 
of colon cancer has been established. According to a new hypothesis, the 
protective effect may come from the galactose in the fruits and vegetables. 
Proteins (lectins) can bind to the lining of the colon and cause epithelial 
proliferation that can lead to colon cancer crypts. Galactose prevents the lectins 
from binding and, thereby, reduces risk. Escherichia coli, a bacterium found in the 
normal flora of the human digestive tract, utilizes galactose as both an energy 
source and a building component for its cell wall. If E. coli underwent a mutation 
that would increase the rate at which it utilizes galactose, this could potentially 
alter the galactose available within the digestive tract and reduce the protective 
effect. We report here, the sequence of a mutation in the galactose repressor 
gene which will be used in further research on this hypothesis. 

134 *EVIDENCE THA T CA TERPILLAR LABIAL SALIVA SUPPRESSES 
INFECTIVITY OF POTENTIAL BACTERIAL PATHOGENS. 
Spencer Williams, Hyeog S. Kwon and Richard O. Musser. Western Illinois 
University. 
Salivary enzyme, glucose oxidase (GOX) from the caterpillar Helicoverpa zea 
catalyzes the conversion of glucose to gluconic acid and hydrogen peroxide, and 
because hydrogen peroxide has well known antimicrobial properties, we 
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examined whether caterpillar labial saliva could reduce the infectivity of bacterial 
pathogens. We examined the effects of caterpillar saliva on the growth of two 
bacteria species Serratia marcescens and Pseudomonas aeruginosa. Wells 
formed in LB agar contained a solution of salivary gland extract (Sx) and glucose, 
GOX and glucose, Sx only, GOX only, or glucose only. After 18 hours of 
incubation, the diameter of cleared bacteria was measured. Wells treated with 
only GOX, Sx, or glucose showed no measurable area of clearing, while wells 
treated with GOX with glucose or Sx with glucose had considerable clearing. To 
determine if saliva could provide protection to caterpillars in vivo, a surgery was 
performed on caterpillars which prevented the secretion of labial saliva. 
Caterpillars were fed a diet containing either no added bacteria or treated with 
high levels of S. marcescens or P. aeruginosa. Caterpillars that could not secrete 
saliva had significantly higher levels of mortality when feeding on diet treated with 
either bacterium than caterpillars that could secrete saliva when feeding on equal 
levels of bacteria treated diet. Our evidence demonstrates for the first time, that 
insect saliva in situ can provide protection against bacterial pathogens and 
evidence that the salivary enzyme GOX appears to provide the antimicrobial 
properties. 

135 *MICROBIAL ABUNDANCE AND ANTIBIOTIC RESISTANCE PA TTERNS FOR 
A BIOSOLID RUNOFF ZONE IN THORN CREEK. 
Jonathan W. Fitzgerald, Matthew J. Daley, Timothy C. Gsell. Governors State. 
Thorn Creek is one of five tributaries that make up the Little Calumet River 
watershed. It flows north through residential areas of eastern Will County and 
southern Cook County into the Little Calumet River in South Holland. Thorn Creek 
is the mid-continental divide between the North Atlantic and Mississippi 
watersheds. The biota in the headwaters of Thorn Creek may have been 
impacted by an annual test application of biosolids to an adjacent agricultural field 
site. Processed human sewage sludges, or biosolids, used in agricultural settings 
as fertilizer contain antibiotics and low levels of pathogenic bacteria. The runoff 
from this field flows into Thorn Creek, where samples were collected before and 
after each biosolid application in the spring and fall. Locations upstream, within, 
and downstream of the runoff zone were sampled for analysis. Microbial 
populations were examined by plating various dilutions of creek water on 3M 
Petrifilms designed for specific detection of Escherichia coli, other conforms, 
yeast, mold, and Enterobacteriaceae. Total aerobic counts were used to 
characterize overall heterotrophic bacteria abundance within Thorn Creek at the 
selected sites. The data was used to compare pre and post biosolid application 
the any effects this may have had on aquatic microbial population levels. 
Antibiotic resistance patterns of Escherichia coli isolates and others were 
determined using multiple-antibiotic-resistance (MAR) screening of the water 
samples. The Kirby-Bauer method was used to determine resistance to a panel of 
antibiotics. Using this data, MAR indices were then calculated for each isolate. 
Abundance data suggests elevated bacterial populations overall in samples 
acquired in the spring following biosolids application and in particular an increase 
incidence of E.coli. Variable resistance patterns from the isolates obtained 
upstream and downstream of the biosolids runoff input has not allowed for 
definitive impact related conclusions to be drawn. Further research focusing on 
applications of agricultural biosolids as a possible selective pressure on antibiotic 
resistance and microbial population dynamics is ongoing. 
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Science, Technology and Mathematics Education 

136 *TECHNOLOGY-BASED QUIZZES IN ENVIRONMENTAL SCIENCE. 
Beck, H.T. Northern Illinois University. 
This study used the ITAAR model, which integrates technology and assessment 
within action research, to identify and analyze a student achievement problem in a 
university-level general education science program. Specifically, undergraduate 
students in my 100-level Environmental Biology course are underperforming on 
technology-based, in-class quizzes. Attendance and quiz responses are 
electronically recorded into grade tracking software using IR technology and 
personal response system hardware. My review of research shows that multiple- 
choice quiz assessments, when tied with attendance, are effective measures of 
science comprehension. Many curricular and behavioral explanations were 
examined; however, the most plausible explanation is that some students are not 
reading the material from the textbook before coming to lecture, and their quiz 
assessment is based upon guessing. Data collected from the current semester 
will be used to evaluate previous research, which found that regularly-occurring 
quizzes motivate studying or stimulate self-regulatory behavior. My active 
research-based strategy to address this achievement problem focuses on keeping 
students informed of their quiz and attendance points and projecting overall 
grades using grade tracking software. 

137 *THE EFFECT OF PHYSICAL AND PSYCHOLOGICAL STRESS ON SPA TIAL 
MEMORYPERFORMACE IN RATS. 
Lana Fryer. Knox College 
Lipopolysaccharide injections along with psychological stressors such as light and 
immobilization stress increase corticosterone in the brain. Increases of brain 
corticosterone have been shown to impact long term potentiation (LTP) in an 
inverted U pattern (Pavlides et al, 1995). The current study has found that low 
levels of corticosterone causing stress (LPS or light/immobilization) cause 
increases in memory, but when those stressors are paired the corticosterone 
compounds and inhibits memory in the Morris Water Maze. This shows that the 
source of the corticosterone is not significant as the amount of corticosterone 
received. Future research includes examining the brain tissue of the animals and 
assessing if any damage has occurred. 

Zoology 

138 *HERPETOLOGICAL DIVERSITY OF STEMLER CA VE NATURE PRESERVE. 
Robert Week. Southwestern Illinois College. 
Stemler Cave Nature Preserve is an approximately one acre, privately owned 
Illinois Nature Preserve in southwestern St. Clair County. The preserve is a 
wooded sinkhole that includes the primary entrance to Stemler Cave, as well as a 
short portion of cave passage. Stemler Cave was identified in the Illinois Natural 
Areas Inventory as containing high quality terrestrial and aquatic cave 
communities. My year long survey of herpetological diversity revealed twenty 
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species of amphibians and reptiles within and immediately adjacent to the nature 
preserve. The fauna includes two amphibian species not previously documented 
in St. Clair County, IL. Nine herp species were observed in the entrance or interior 
of the cave. Stemler Cave Nature Preserve should be considered a 
herpetologically rich site. 

139 *WINDOW-BIRD COLLISIONS AND FACTORS INFLUENCING THEIR 
FREQUENCY AT AURORA UNIVERSITY IN AURORA, ILLINOIS. 
David J. Horn, Cinthya G. Alvarez, Jordan W. Barry, Dominique C. Evans, Jenna 
Felesena, Colleen M. Hunt, Kaitlin C. Leach, Jillian M. Price, Crystal P. Sherrill, 
Norman F. Sutherland, Marina Titarchuk, and Andrew J. Zajicek. Aurora 
University 
As many as 1 billion birds in North America die annually during collisions with 
windows. In fall 2004, we studied window-bird collisions at Aurora University to 
determine where collisions were occurring and factors influencing the number of 
window-bird collisions. Approximately six times per week, pairs of students would 
search around the perimeters of all buildings on campus. Our findings were then 
recorded after each survey. Two species of birds were found dead as a result of 
window bird-collisions; three mourning doves, Zenaida macroura, and one 
neotropical migrant, Swainson’s thrush, Catharus ustulatus. All of these birds 
were found in the northwest part of campus where larger trees or open fields are 
reflected by windows. It was difficult to detect exactly how many birds were killed 
because of the possibility that carcasses were eaten by a predator or removed by 
physical properties staff. After having conducted our study at Aurora University 
and its surroundings, however, we conclude that window-bird collisions occur 
infrequently relative to other locations. Further study is needed to determine the 
best deterrents to use to prevent collisions at these locations. 

140 *MORPHOLOGICAL VARIATION IN THE NEW ZEALAND MUD SNAIL 
(POTAMOPYRGUS ANTIPODARUM). 
Sarah Barrow\ Joseph R. Holomuzki^, Paul E. Brunkow\ ^Southern Illinois 
University Edwardsville, ^Ohio State University Mansfield. 
The New Zealand mud snail (Potamopyrgus antipodarum) is a morphologically 
diverse species, showing variation in body shape and spine ornamentation. Native 
to New Zealand, the snail is highly invasive in the United States and Europe. As- 
part of a broader study examining the role of morphological variation in 
hydrodynamic performance, we sought to quantify shell variation in snails from 
four different populations in New Zealand. Shells were mounted and 
photographed, and four characters (shell length and width, and aperture length 
and width) were digitized. Shell length differed significantly among populations. 
Sheared PCA revealed that shell shape, defined in terms of overall robustness 
(PC1) as well as the ratio between shell width and aperture width (PC2), also 
differed significantly among populations. Spined shells differed significantly from 
smooth shells with respect to shell shape (PC1 and PC2), with spined shells being 
generally more robust with larger apertures for their length. Shell shape differed 
significantly between spined and smooth shells in the two lotic habitats but not in 
the lentic habitats, suggesting a possible interaction between shell shape, 
presence of spines, and hydrodynamic environment. Further research will attempt 
to relate shell morphology and spine ornamentation to hydrodynamic drag and lift 
forces. 
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141 *ANURAN BREEDING ACTIVITY IN ILLINOIS, 1986-1989. 
Justin Florey and Stephen J. Mullin. Eastern Illinois University. 
Abstract Amphibian populations have been declining worldwide, with several 
documented species extinctions in the past two decades. Although monitoring 
population health can present challenges, surveys of breeding choruses are 
relatively effective methods for assessing populations and population trends of 
many frog and toad species. We analyzed data from breeding chorus surveys 
conducted throughout Illinois from 1986 to 1989. Of the 20 species native to 
Illinois, 9 were stable or increasing during the survey period whereas the trends 
for other species were either inconsistent or indicated a decline in population size. 
To better assess population trends for Illinois frogs, we advocate re-establishment 
and regular monitoring of choruses, and improved training for volunteers who 
conduct the surveys. 

142 *DIEL ACTIVITY OF GROUND BEETLES (COLEOPTERA: CARABIDAE) IN A 
COAL MINE REMNANT AND SOYBEAN FIELDS IN WEST-CENTRAL 
ILLINOIS. 
Jason E. Willand and Kenneth W. McCravy. Western Illinois University. 
Diel activity patterns of ground beetles associated with a coal-mine remnant and 
surrounding soybean fields were studied in McDonough County, Illinois. We 
collected 1,402 ground beetles representing 29 species and 12 tribes. Overall, 
ground beetles were primarily diurnal, mostly due to the diurnal activity of Poecilus 
chalcites, which accounted for approximately 60% of total captures. 
Cyclotrachelus seximpressus and Pterostichus permundus were primarily 
nocturnal whereas Harpalus comparand Harpalus pensylvanicus showed no 
pattern. Results of this study showed that ground beetle species vary substantially 
in diel activity, and that activity patterns vary with season and habitat. 

143 AFFECTS OF FLOODING ON FISH COMMUNITY IN AN OZARK RIVER 
DRAINAGE. 
Raul Ramirez, Bethany Kassebaum & Jake F. Schaefer. Southern Illinois 
University Edwardsville. 
Recent trends in community analyses have emphasized the effects landscape 
properties have on community structure at individual sites. In many altered 
systems patterns seen on the local scale can only be explained when larger 
spatial phenomena in the riverscape are accounted for. Here we have three years 
(2002-2003) offish collections made at 13 of sites in the St. Francis drainage in 
Missouri. The St. Francis drainage is a typical Ozark drainage that contains a 
large reservoir (Lake Wappapello) constructed in it. One of the three years 
significant rainfalls had occurred and caused severe flooding ever recorded 
around the reservoir while the other had a normal amount of rainfall. We predict 
the affect that the flood had on fish communities within the drainage can partially 
be explained by each site’s relative position in the drainage. By having interface 
sites, sites closest to the lake, and sites located in the upper headwater streams 
we can look at how heavy rain years affect the structure and distribution offish 
communities. 
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144 PLASTICITY AS PHENOTYPE: GXE INTERACTION IN A FRESHWATER 
SNAIL 
Paul E. Brunkow and Sarah A. Calloway. Southern Illinois University Edwardsville. 
Plasticity in morphological development allows species to accommodate 
environmental variation experienced during growth; however, genetic variation for 
phenotypic plasticity per se has been relatively under-studied. We utilized the 
well-documented plastic response of shell development to predator cues in a 
freshwater snail to quantify genetic variation for plasticity in growth rate and shell 
shape. Field-caught pairs of snails reproduced in the laboratory to create families 
of full siblings, which were then divided and allowed to grow in control and 
predator cue treatments. Predator (crayfish) cues had significant effects on both 
size-corrected growth rate and shell shape; family identity also significantly 
affected both final shell shape and growth rate. The interaction between predator 
treatment and family identity significantly affected snail growth rate but not final 
shell shape, suggesting genetic variation in the plastic response to predator cues 
for a physiological variable (growth rate) but not for a variable known to 
mechanically reduce the risk of predation (shell shape), at least in this population 
of snails. The possibility that risk of multiple modes of predation (i.e., both fish and 
crayfish) in some populations might maintain genetic variation in morphological 
plasticity is discussed. 

145 BEHA VIORS OF MALE CARIBBEAN FRUIT FLIES DURING COPULA TION IN 
RELATION TO AGE AND DURATION. 
HJ Wallace, and AH Fritz. Eastern Illinois University. 
Male Caribbean Fruit Flies {Tephritidae, Anastrepha suspensa) exhibit numerous 
behaviors during copulation. Male behaviors may be cues to females and affect 
sperm utilization, since females are capable of mating with multiple males and can 
store and utilize sperm from different males. We videotaped copulating virgin 
males and females of different ages and recorded mating duration, male 
proboscis extension, and male probing of the female head, thorax and neck. 
Probing quantity was not equivalent among all four types of male behaviors (chi- 
sq., p < 0.05). a significant negative correlation was observed for head probing 
and thorax probing (p < 0.001). Age was positively correlated to the total number 
of behaviors males performed and the duration of copulation (p<0.05). thorax 
probes and numbers of behaviors performed were significantly different between 
a sub-sample of the oldest versus youngest males (two-sample t-test, p<0.05). 
thus, older males appear to display a more varied and intensive behavioral 
repertoire during copulation than younger males. 
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146 THE AFFECT OF MARKING CARIBBEAN FRUIT FLIES ON LONGEVITY. 
N. Heath, K. Doyle, and A.H. Fritz. Eastern Illinois University. 
Liquid metallic marking pens were tested on Caribbean fruit flies {Tephritidae, 
Anastrepha suspensa) as a means of marking individuals without affecting 
viability. A single dot of ink was applied to the mesonotum of male and female 
flies in six cages including controls that were sham-marked with insect saline. All 
flies were of the same cohort. The number of living marked and unmarked flies 
was recorded each day over a period of 34 days. There was no significant 
difference in the mean number of flies surviving over the sampling period for both 
marked and unmarked males (t-test, p > 0.52) and for marked and unmarked 
females (t-test, p > 0.39). The total number of flies surviving for 34 days, whether 
marked or unmarked, was not significantly different between both sexes (Chi-sq., 
df= 1, p>0.67) 

147 * VANCOMYCIN EFFECTS ON MURINE IMMUNE RESPONSE 
Robert Culbreath, Melanie Gooch, Norah Farley, Kelly Doricent, Kelley Walley, 
Sadegh Khazaeli, Dennis J. Kitz. Departments of Biological Sciences and 
Chemistry, Southern Illinois University Edwardsville, IL 62026-1651 
Many antibacterial antibiotics have been found to enhance immune response in 
addition to their direct antimicrobial activity. Vancomycin Lilly is structurally a 
tricyclic glycopeptide that has been a drug of choice to treat drug resistant 
Staphylococcus aureus infections and is the well known treatment for 
pseudomembranous enterocolitis caused by the multiply drug resistant 
Clostridium difficile. We have found that vancomycin has little effect on fungicidal 
activity of thioglycolate Difco elicited macrophages, while neutrophil fungicidal 
activity is slightly enhanced for candidal yeasts. In addition, vancomycins effect 
on delayed type hypersensitivity response to dinitrofluoubenzene Sigma was 
determined, as well as the drugs effect on organ clearance of intravenously 
adnministered candidal yeasts. Drug enhancement of immune response should 
correlate well with an improved prognosis in patients receiving vancomycin. This 
work was supported in part by the Illinois LS-AMP Scholars Program. 
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Name Year Institution Specialty 

Rastorfer, James 2004 Chicago SU Botany 
Crofutt, Laurence E. 2003 ElU Bacteriology 
Gowda, Nektal M. Made 2003 WIU Chemistry 
Sundberg, Walter J. 2002 SlU-C Botany 
Buhse, Jr. Howard E. 2001 Ul-Chicago Cell Biology 
Troll, Ralph 2001 Augustana College Biology 
Goodrich, Michael A. 2000 ElU Zoology 
Styles, Bonnie W. 2000 IL State Museum Anthropology 
Bartke, Andrzej 1998 U. Kansas Zoology 
Monoson, Herbert. 1996 Bradley Univ. Botany 
Sipiera, Paul P. 1996 Wm Rainey Harp Geology 
Smith, Marion 1996 SlU-E Botany 
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Rands, David G. 1984 SlU-E Chemistry 
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